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EXECUTIVE SUMMARY 

This Technical Memorandum presents the results of the fourth quarter baseline 
groundwater sampling event for the American Chemical Service (ACS) NPL Site (Site) in 
Griffith, Indiana. It also provides a summary of the baseline sampling data in the context 
of previous sampling results and it includes a proposal for an interim groundwater 
monitoring plan (during remedial design and remedial ·action) on the basis of the 
accumulated data and future requirements. 

The fourth sampling event for the baseline groundwater monitoring was initiated on 
September 22, 1997 with the measurement of water levels at staff gauges, piezometers, and 
monitoring wells on the ACS Site. During the next two weeks, groundwater samples were 
collected from 24 upper aquifer and 23 lower aquifer monitoring wells and submitted under 
standard chain-of-custody for laboratory analyses of the full scan Target Compound List 
(TCL) organic and Target Analyte List (TAL) parameters. The detected analytes and 
concentrations were generally consistent with previous sampling results. On October 2, 
1997, groundwater samples were collected from five residential wells in the vicinity and 
submitted for laboratory analysis of TCUf AL parameters. 

Groundwater contour maps were developed for the upper and lower aquifers based on the 
September 1997 water level data. The interpreted groundwater flow patterns are consistent 
with flow patterns oblterved ~t the Site since the Remedial Investigation in 1991. 
Historically, the water table has been higher to the east ~f the ACS facility and lower to the 
west and south. Prior to construction of the barrier wall, there was a groundwater mound 
beneath the ACS Site, resulting from infiltration through the unvegetated surface of the 
ACS facility and from the ACS fire pond. The resulting mound created a hydraulic barrier 
that prevented east-to-west groundwater flow beneath the Site, and caused the groundwater 
to flow north and south from a divide just east of Colfax Avenue; northward flow was 
directed around the ACS facility and southward flow was toward an area southeast of the 
Site with lower water table levels. 

There has been little change in the regional groundwater flow following completion of the 
barrier wall and perimeter groundwater containment system (PGCS) at the ACS Site. 
These two remedial projects, completed in June and July 1997, only resulted in small 
localized changes in groundwater direction and velocity in the upper aquifer, mostly related 
to the 1500 foot groundwater extraction trench that is integral to the PGCS. The water 
table map developed from the September 1997 water level data shows that groundwater 
flow is still from east to west, with flow being diverted north around the ACS facility and 
to the south. The hydraulic barrier formerly caused by surface water infiltration on the 
ACS Site, has been replaced by the barrier walt." There is no observable change in the 
groundwater flow pattern in the lower aquifer resulting from the remedial construction. 
The lower aquifer potentiometric map developed from the September 1997 water level data 
indicates that, just as in the past. groundwater flow is from south to north in the lower sand 
aquifer beneath the ACS NPL Site. 
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Four primary areas of buried waste have been identified as sources of groundwater 
contamination at and around the Site: the On-Site Containment Area, the Still Bottoms 
Area, the Off-Site Containment Area, and the Kapica-Pazmey Drum Recycling Area. 
Previous sampling, beginning in 1989 for the Remedial Investigation, has indicated that 
groundwater contamination extends southeast from the Off-Site Containment Area and 
north and west from the ACS facility in the upper aquifer. Monitoring wells installed in 
1996 have delineated the outer extent of groundwater impacts in each area. Benzene and 
chloroethane are the predominant groundwater contaminants. Other eonstitttents stteh as 
.,emi volatile organic eompottnds. PCBs, pestieide.<s. metab, and inorganic p:.trameterg are 
not fottnd eonsistentl', or at significant eoneentrations, in Site grottndw ater. 

The only observed lower aquifer impact has been related to monitoring well MW9, which 
was installed in 1990 just west of the ACS facility. Soon after installation, chloroethane 
was detected in MW9, and then in 1995, benzene was detected in a sample from the well. 
A dye tracer test conducted during 1997 indicated that there is a leak between the upper and 
lower aquifers at MW9, probably along the well casing. MW9 was abandoned in February 
1998 and replaced by MW9R constructed ten feet north (downgradient) from the MW9 
location. Future sampling of the replacement well will be used to evaluate the 
effectiveness of the abandonment and the magnitude of the residual impact from the 
leakage. Ether, a volatile organic TIC (tentatively identified compound), has been detected 
in several lower aquifer wells located northwest of the ACS facility. Ether has been 
detected at a concentration of 12,000 ug/L at monitoring well MW51. 

Residential wells were sampled during the remedial investigation and during 1996 and 
1997. In some sampling events there were occasional 'traces of VOCs reported in several 
samples, upgradient from the Site and to the far east of the Site. None of the detections 
exceeded levels of concern, such as MCLs. 

Construction of the PGCS and the barrier wall has isolated the primary sources of 
groundwater contamination. Groundwater monitoring of the upper and lower aquifers will 
be required at and around the Site. Section 4 of this Technical Memorandum details an 
Interim Monitoring Plan to be conducted during the next few years during remedial design 
and construction. The monitoring plan addresses: 1) sampling locations, 2) sampling 
parameters, 3) sampling frequency and 4), a protocol to modify the sampling or take other 
action, if necessary. 

The upper aquifer network of monitoring wells will monitor groundwater quality in three 
areas of groundwater contamination identified in the upper aquifer: one to the north, one to 
the west, and the other to the southeast of the ACS NPL Site. Perimeter and internal 
monitoring wells have been defined for each of these areas. The perimetet ~ell .'I fur each 
:tre:t :tre near the mttrgin!'l of grottndw:tter impaer. Future monitoring at these locations will 1' 
allow the boundaries of groundwater impacts to be closely monitored .. eonfirm if the 
ground~ ~tter eonrttntination is rem:1ining eon rained, and provide earlv warning if it may be 
expanding: Internal wells have been identified in the north and southeast areas. Results of f D 
periodic samples from these wells will provide an indication of the performance of the 
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PGCS and barrier wall, .. show changes in groundwater q~ality over time, and provide a 
warning if groundwater iiHpacts are becoming more signmdirn. 

The lower aquifer monitoring network wells will be used to: 1) document background 
groundwater quality, 2) monitor the behavior of the area of contamination associated with 
groundwater leakage between the upper and lower aquifer at MW9, and 3), monitor the 
point of compliance at the downgradient boundary (north side) of the Site. 

Groundwater monitoring will be. conducted on a semi-annual basis dttring the next few 
years, as remedial design and remedial action proceed. The upper and lower aquifer 
network will be sampled and analyzed for full scan TCUT AL each spring. The second 
annual sampling event will be conducted each fall, with the samples analyzed for 1 1-
repre~entati'e indicator parameters: PCE, TCE, TCA, DCE, 1,2-DCA, VC, chloroethane, 
benzene phenol, phthalates, arsenic, and lead. Because of recent fluctuations in the 
concentrations of VOCs at upper aquifer wells MW48 and MW49 and because MW9R is a 
new well, these will be sampled on a quarterly basis and analyzed for indicator parameters. 
In addition, the water levels will be measured at the level monitoring network locations, 
analyzed, and reported on a quarterly basis. 

I HI ::52\042\Sept 97 S311lplina: Rpt\final Praf!\Excc Sum·GWBUJuly !51 doc 
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1.0 INTRODUCTION 

This Technical Memorandum provides a summary of the Baseline Groundwater sampling 
conducted at the American Chemical Service (ACS) NPL Site (Site) in Griffith, Indiana 
during 1996 and 1997. The baseline sampling consisted of four consecutive quarterly 
sampling rounds of groundwater monitoring at approximately 48 monitoring wells. These 
rounds included samples collected at the monitoring network wells in: 1) March, August, 
and November 1996, 2) April and March 1997, 3) June 1997, and 4) September 1997. The 
monitoring included: the measurement of water levels at monitoring wells, piezometers 
and staff gauges; the measurement of field parameters, and the collection and submittal of 
water samples for analysis of Target Compound List (TCL) organic and Target Analyte 
List (TAL) inorganic parameters. 

The remainder of this Technical Memorandum includes three sections: Section 2 provides 
a listing of the September 1997 sampling event, Section 3 presents a summary and 
evaluation of the four quarterly events of Baseline Sampling, and Section 4 presents a 
proposed interim1ong term groundwater monitoring plan to be in effect during the 
remedi.ttion remedial design and remedial action pha"ies at the Sitebtt!Jed on the Bsseline 
Sampling resttlts. In addition. many of the monitoring wells were sampled four or five 
times prior the baseline sampling. including sampling during and following the remedial 
investigation. 
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'·2.0 SEPTEMBER 1997 SAMPLING 

2.1 PURPOSE AND SCOPE 

The fourth round of the Baseline Groundwater Sampling Program, conducted in September 
1997, consisted of measuring water levels and collecting groundwater samples. 

• Water levels were measured at staff gauges and upper and lower aquifer wells and 
. piezometers on September 22, 1997. 

• Groundwater samples were collected from 24 monitoring wells screened in the 
upper aquifer and 23 monitoring wells screened in the lower aquifer during the 
weeks of September 22, 1997 and September 29, 1997 and analyzed for 
TCUf AL parameters. 

In addition, and at the request of U.S. EPA, water samples were collected at five nearby 
residences and analyzed for full scan TCUf AL parameters. 

As defined in the October 1996 Phase 2 Upper Aquifer Technical Memorandum (revised 
June 1997), the objectives of monitoring the upper aquifer are to: 

• Monitor groundwater quality at the boundaries of the known extent of 
contamination to detennine whether the contaminant plume in the upper aquifer is 
stable or expanding. 

• Measure water levels in the upper aquifer to detennine how remedial actions 
affect groundwater flow patterns at the Site. 

• Monitor groundwater quality in the plume interior to detennine how contaminant 
concentrations change in response to remedial actions. 

The objectives of monitoring of the lower aquifer (listed in the September 1996 Lower 
Aquifer Investigation Report (revised June 1997), are to: 

• Verify the historic northerly horizontal groundwater gradient; 

• Monitor the effect. if any. of remedial actions th~ rcm~dial actions con~i~tin~r of 
the barrier wall. the northside perimeter groundwater containment system and 
other remedial actions al and around the Site. on groundwater flow patterns; and 

• Monitor for the presence of contaminants, if anv. that may migrate from the upper 
aquifer to the lower aquifer. 
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Monitoring well locations and sampling parameters for the September 1997 upper aquifer 
monitoring activities are described in the Phase II Upper Aquifer Investigation Technical 
Memorandum, revised June 1997. Well locations and sampling parameters for the 
September 1997 lower aquifer monitoring activities are described in the Lower Aquifer 
Investigation Report Technical Memorandum, revised June 1997. 

As in previous sampling events, the September sampling was conducted in accordance with 
U.S. EPA-approved Specific Operating Procedures (SOPs), and the approved Quality 
Assurance Project Plan (QAPP). 

2.2 WATER LEVELS 

Water levels were measured at the monitoring wells, piezometers, and staff gauges on 
September 22, 1997. fhree additional sets of paired piezometers (Pl01-Pl06) were 
installed on September 25, 1997. These piezometer pairs were installed to complete the 
level monitoring system for the barrier wall built around the waste areas at the Site during 
1997. In addition, piezometers PI, P20, P40, P41, and P49, which were damaged during 
barrier wall construction, were replaced. The new piezometers were surveyed, but because 
they were installed after the September 22, 1997 gauging event, these piezometers are not 
included in the tables and figures accompanying this Technical Memorandum. 

2.2.1 Plots of Water Table and Lower Aquifer Potentiometric Surface 
Water level measurements are presented in Table 1, which also includes map coordinates 
(reference points), top of inside the well casing elevations, and calculated groundwater 
elevations for the measurement points. Figure 1 is a water table contour map prepared 
from the calculated groundwater elevations (plotted adjacent to the well, piezometer, and 
staff gauge symbol). Figure 2 is a water table contour plot for November 1996 before the 
barrier wall and perimeter groundwater containment system were constructed. Figure 3 
shows the potentiometric surface for the lower aquifer based on the groundwater elevations 
at the uppermost well at each lower aquifer well nest (calculated groundwater elevations 
are plotted adjacent to we11 and piezometer symbols). 

2.2.2 Vertical Gradients Calculated for the Upper and Lower Aquifers 
Vertical gradients were calculated for both the upper and lower aquifers on the basis of 
water level measurement data from adjacent wells and piezometers screened at different 
depths in each aquifer. 

A summary of vertical hydraulic gradients calculated for nested piezometers in the wetland 
area is presented in Table 2. Vertical gradients were calculated by dividing the difference 
in head between nested piezometers by the distance between the screen midpoints. 
(Piezometers screened at the base of the upper aquifer have screens that are two feet long. 1 L\ 
Piezometers placed to measure the water table are constmcted with ten-foot long screens 
placed to intersect the water table. Therefore. the distance between screen midpoints is an 
accurate representation of the screen separation. and is appropriate for making: the vertical 
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gradient calculation). Ve~ical gradients in the wetland ~~\•: appear to be upward~ but low 
in magnitude. 

Vertical gradients calculated for nested wells screened within the lower aquifer during the 
September 1997 water level monitoring event are presented in Table 3. The gradients were 
calculated by dividing the difference in head between nested wells by the distance between 
the bottom of the upper screen and the top of the lower screen at each well location. These 
reference points were selected rather than screen centers in order to provide the most 
accurate vertical gradient calculations. Most of the lower aquifer wells have ten foot long 
screens. the differences in water levels at adjacent lower aquifer wells are generally quite \ 1.1 
small (most less than 0.02 feet). and the vertical separation between screens is 20 feet or ~ 

less in most cases. In order to avoid bia'iing the calculated gradients low. it was appropriate 
to use the bottom and top of adjacent well screens rather than screen centers. 

Four of the gradients calcutated between upper, middle, and lower zones were downward, 
two were upward, and four were within the margin of potential error in the water level 
measurements. The largest downward gradient was calculated for MW8/MW31, where a 
difference of one foot was recorded between MWS and MW31. This is clearly a 
measurement error at MWS, since previously, MWS and MW31 have shown water 
elevations that are within several hundredths of a foot of each other. The error was not 
discovered until the actual groundwater elevations were calculated from the water depth 
measurements. Since the calculation was made several days after measurement. it was too 
late to collect another contemporaneous. accurate measurement. The largest upward 
gradient was observed at the MW29/MW34/MW9 well nest, where an upward gradient of 
0.0013 was calculated between wells MW29 and MW34. Where gradients are measurable, 
there seems to be a general downward gradient from the upper to the middle part of the 
lower aquifer and an upward gradient from the bottom to the middle of the lower aquifer. 
As a result, there is little overall gradient between the top and bottom of the lower aquifer. 

2.2.3 Calculated Vertical Gradients Between the Upper and Lower Aquifers 
Calculated vertical gradients between wells screened in the upper aquifer and lower aquifer 
are presented in Table 4. 1n general head levels are more than ten feet higher in the upper 
aquifer than in the lower aquifer. It is clear that the water level drop occurs across the clav 
layer between the upper and lower aquifer rather than across the entire distance between 
well screens in the upper and lower aquifer. Therefore, llyertical gradients were calculated 
by dividing the difference in head between the upper and lower aquifer wells by the 
thickness of the clay confining layer between the two wells. Strong downward vertical 
gradients ranged from -0.37 calculated between MW 17 and MW28 to -0.82 between P27 
andMW9. 

2.3 GROUNDWATER SAMPLING 

Prior to sampling, monitoring wells were purged using low-flow methods in accordance 
with the approved Monitoring Well Sampling SOP for the Upper Aquifer rnvestigation 
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(revision: March 21, 1997). Field parameters, pH, specific conductivity, temperature, and 
turbidity, were measured and recorded during well purging activities (Table 5). 

2.3.1 Upper Aquifer Analytical Results 
Laboratory analytical reports for VOC, SVOC, PCB, and inorganic compound analyses of 
samples from upper aquifer monitoring wells are compiled in Appendix D. Compounds 
detected in samples are summarized in Table 6. The detections of primary contaminants of 
concern (as identified in previous sampling rounds) are summarized for each upper aquifer 
well on Figure 4. The results are consistent with previous sampling data and are discussed 
in the context of all four quarters of baseline sampling in Section 3. Appendix C contains 
time trend plots for benzene and chloroethane in upper wells and also a listing of all 
analytical detections in each upper aquifer well. 

2.3.2 Lower Aquifer Analytical Results 
Laboratory analytical reports for VOC, SVOC, PCB, and inorganic compound analyses of 
samples from the lower aquifer monitoring wells are compiled in Appendix E. Compounds ~~ 

detected in samples are summarized in Table 7 for each lower aquifer well and shown on 
Figure 5. The results of the sampling are consistent with previous results and are discussed 
in the context of all four quarters of baseline sampling in Section 3. Appendix C contains 
time trend plots for benzene and chloroethane in lower wells and also a listing of all 
analytical detections in ~ach lower aquifer well. 

Monitoring Well MW9 is a lower aquifer monitoring well that has a history of groundwater 
contamination. The well was installed in March 1990 using a double casing method. 
Within six months, low levels of chloroethane were detected in samples collected from the 
well. Benzene was detected in a sample from the well in January 1995 and chloroethane 
and benzene have been c'~~ected at generally increasing concentrations in samples since that 
time. Although a review of the construction report for the well did not provide any 
indication of irregularities in the well construction, the sudden appearance and quick 
increase in concentrations seemed to suggest that the benzene and chloroethane were 
migrating down the well casing rather than coming from some other more diffuse or distant 
source. 

Therefore, Montgomery Watson developed a tracer test procedure to evaluate whether or 
not groundwater was migrating from the upper to lower aquifer in the immediate vicinity of 
MW9. After U.S. EPA approved the procedure, the tracer test was conducted. Dye and 
ionic tracers were injected in the upper aquifer in the vicinity of MW9. After 60 days, the 
dye tracer was detected in groundwater taken from MW9, confirming that there is a leak 
between the upper and lower aquifers at this location, probably along the well casing. U.S. 
EPA ha~ appro·ved ~ ~peeifie operating proeedt1re to :tbandon MW9 and repl:u:e it with a 
new well fM'.V9R). Following the U.S. EPA approved plan. MW9 was abandoned in 
Februarv 1998 and replaced bv MW9R, located approximately will be pl:1eed five to ten 
feet north (downgradient) from the original MW9 location. The results of future sampling 
of the new well and MW lOC, which is down gradient, will be used to evaluate the 
effectiveness of the abandonment. 
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2.4 RESIDENTIAL 'WELL SAMPLING 

Samples were collected at 18 residential wells in March 1997. The samples were analyzed 
for full scan TCL/f AL compounds. Trace levels of VOCs were detected in several of the 
\veils, but none of the detections was above an MCL. Wells at =Fthe following five \1 
addresses were re-sampled concurrent with the September 1997 groundwater sampling 
event: The.~e were the well:; at the foll6wing addre.~~e.;: 938 South Arbogast, 1014 South 
Arbogast. 1033 Reder Road, 1130 Reder Road (two houses served by the same well), and 
430 East Avenue H. At the reqtte~t of U.S. EPA, residentiM well~ were sampled H:t the 
following addre.'ues in the tieinity of the ACS NPL Site in Oetober 1997. 

The sample to be collected from 938 S. Arbogast was not collected because this address 
had previously been connected to the City of Griffith water and sewer utilities. Therefore, 
U.S. EPA instructed Montgomery Watson to collect a sample from 1002 Reder Rd. The 
sample designation assigned to this well in the field was ACS-PWY -02 and a duplicate of 
this sample was collected and designated ACS-PWY -92. Due to a laboratory error. the 
sample from ACS-PWY -02 was analyzed for multi-concentration VOCs, not the reguired 
low-level detection limits used for the private well samples. By the time the laboratory 
notified Montgomery Watson of this mistake, the sample was beyond the allowable holding 
time, and the laboratory could not re-extract the sample to run low-level detection limit 
VOCs. Therefore. the VOC and VOC TIC data sheets for ACS-PWY -02 are not available. 
However, because sample ACS-PWY92-02 was a duplicate of ACS-PWY -02, low-level 
det~ction limit VOCs and VOC TICs are available from I 002 Reder Rd .. and are included 
in Appendix F. 

Sample Identifier Address 
PWY -02 1002 Reder Road 
=-PW..;..:....::D~-=02=-----------'1~0=3..._3 Reder Road 
~PW~R=C::o...-..;:;.0=-2 -------""""1....::..1;:;..;30"-Reder Road (Center House) 
PWRE-02 1130 Reder Road (East House) 
"'""PW""-'-=K-=--..;:;.02=------- __ ___,l=0-=-14.:....South Arbogast 
.:...PW....;...:..:Z=-·=02=------------'4=3,._0 East Avenue H 

The locations of the residential wells east and south of the Site are shown on Figure 6. 
Each residential well sample was analyzed for TCL and TAL parameters using low 
detection limit analytical methods. The sampling results are tabulated in Appendix .E and 
the analytical detections are summarized in Table 8~ 

The September 1997 sampling results (the sampling date was actually October 2, 1997) 
were similar to the March 1997 sampling. In sample from residential well PWK, TCE was 
detected at 0.3 parts per billion in March and at 0.2 parts per billion in September. _ PV/K. 
PWK is screened in the lower aquifer, upgradient (south of the Site) and outside the 
footprint of the upper aquifer impacted !!roundv.·ater. The samples from PWRE and PWRC 
again showed trace levels of VOCs, as they did in the March sampling. However, in March 
the detected VOCs were 2-butanone detected at 3 parts per billion and vinyl chloride 
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detected at 0.3 and 0.2 parts per billion. In the samples collected i:1 September, only one 
VOC was detected: methylene chloride at 0.2 parts billion. 
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3.0 EVALUATION OF BASELINE SAMPLING DATA 

3.1 SUMMARYOFAVAILABLEGROUNDWATERDATA 

The Remedial Investigation for the ACS NPL Site was initiated in 1988. Since that time 
28 upper aquifer and 25 lower aquifer monitoring wells have been installed and sampled 
numerous times. In addition, more than 100 upper aquifer piezometers, three lower aquifer 
piezometers, and 12 surface water staff gauges have been installed and used to develop 
groundwater elevation maps on numerous occasions. Water levels and samples from these 
points have been used to complete a number of hydrogeologic evaluations starting with the 
Hydrogeologic Technical Memorandum and continuing with the Remedial Investigation 
Report and subsequent monitoring reports. The following evaluation of the groundwater 
flow system, aquifer geochemistry, and contaminant distributions is based on previous 
reports and the Baseline Groundwater monitoring conducted in 1996 and 1997. 

3.2 GROUNDWATER FLOW SYSTEM 

3.2.1 Groundwater Flow in the Upper Aquifer 
Following the collection of water level information in June 1997, two remedial 
construction projects have been completed: the Perimeter Groundwater Containment 
System (PGCS) and the Barrier Wall and Extraction System (BWES). The effect of these 
structures on the upper aquifer groundwater flow -system is evident in comparing Figures 1 
and 2. Figure 2 illustrates the water table configuration prior to construction and Figure 1 
illustrates the water table configuration after conc;tructi0n. Comparison of the contour 
patterns on these two figures indicates that changes have occurred locally in the flow 
pattern, but that the general regional groundwater flow paths are unchanged. 

The highest groundwater levels in the upper aquifer (other than inside the barrier wall) are 
located east of the ACS facility as indicated by MW18 and P60 (Figure 1). These high 
water levels suggest the presence of a groundwater mound approximately along Reder 
Road. Groundwater flows to the north and south from this mound. The lowest 
groundwater elevations are to the west and south of the ACS facility. To the west, the 
groundwater sinks are the drainage ditch between SGll, SG5, SG6 and SG3, and the 
Griffith Landfill leachate collection system (shown by SG2 and P22). The water table is 
also lower to the south.at locations such as MW43 and MW44. In general, groundwater 
flow in the vicinity of the Site is from the groundwater mound along Reder road, toward 
the groundwater lows in the west and south. In addition, the collection trench for the 
PGCS is a groundwater sink to the northwest and west of the ACS facility. as shown by the 
water table depression between P82 and P91. 

The barrier wall prevents groundwater flow directly to the west from Colfax Avenue. 
Groundwater flows both north and south from the Reder Road mound. The flow to the 
north curves around the north end of the barrier wall and is collected in the PGCS 
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extraction trench (P83) or discharged to the drainage ditch (just beyond MW48). 
Groundwater also flows south from the Reder Road mound toward the south/southwest. 

The effect of the PGCS extraction system and effluent discharge is evident in the wetland 
to the west of the ACS facility. The 629 and 630 contour lines west of the ACS facility 
illustrate this effect. The 629 foot elevation contour line wraps around most of the PGCS 
extraction trench due to lower water levels at P91, P88, and P85. A few hundred feet 
further to the west, the 630 foot contour line outlines a local groundwater high caused by 
treated water discharges into the wetlands from the PGCS. 

While the barrier wall now prevents groundwater flow west across Colfax Avenue, 
westerly flow across Colfax Avenue was previously limited by a hydraulic barrier. Figure 
2 (the November 1996 water table plot) shows similar general groundwater flow from east 
of Colfax toward the groundwater lows at the drainage ditch, the landfill leachate collection 
system or the far south part of the Site. Prior to construction of the barrier wall, surface 
water infiltration to the water table on the ACS Site and through the ACS facility fire pond 
(shown by SG7) caused a groundwater high near the center of the Site, resulting in radial 
groundwater flow from the ACS Site, and a hydraulic barrier to westerly flow across 
Colfax Avenue. 

The upper aquifer matrix is a homogeneous silty sand with no evidence of interlayering or 
bedding complexities. Since the water table maps are based on water levels collected at 12 
staff gauges, 28 wells, and more than 100 piezometers, very little interpolation has been 
required to develop detailed contour plots. All water table maps developed for the ACS 
Site since the remedial investigation in 1991 have consistently shown the same general 
groundwater flow patterns. While the contour lines defining the water table are curved, 
tt:ey clearly show consLtent groundwater flow pathways :rom reeharge to discharge areas. 
The average calculated groundwater flow velocity in the upper aquifer is on the order of 50 
feet per year, but the rate probably ranges from a minimum rate of less than 10 feet per year 
to greater than 200 feet per year. The only locations where the groundwater velocity may 
exceed 100 feet per year are in the vicinity of the PGCS extraction trench and the Griffith 
Landfill leachate collection system. (Detailed groundwater velocity calculations, based on 
the RI aquifer tests and the pumping test conducted in March 1995, are summarized in 
Appendix A.) 

Because of the homogeneity of the upper aquifer, :tnd the rel:ttit"e .~implieity of the 
~rottndw ater flow path.~; the total number of staff gauges, wells. and piezometers can be 
reduced for future monitoring events. The level measurement locations necessary to 
develop accurate water table maps are presented in Section 4.2.1. 

3.2.2 Vertical Gradients in the Upper Aquifer 
Due to the presence of elevated levels of benzene at the base of the upper aquifer relative to 
that of the surface of the upper aquifer which was determined during the tracer 
investigation. U.S. EPA was concerned that there might be downward gradients in the 
upper aquifer in the wetland, and so required the installation of four sets of nested 
piezometers in the wetland to the west of the ACS facility. Table 2 shows the upper aquifer 
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vertical gradient calculations based on the September 1997 water level measurements. The 
vertical gradients recorded at each of the four nested piezometer locations for the past five 
quarters are tabulated below. 

Piezometer August November March June September 
Nest 1996 1996 1997 1997 1997 

P641P65 0.009 0.000 0.016 -0.062 0.022 
P661P67 0.005 0.005 -0.003 0.013 0.007 
P681P69 0.000 0.000 0.010 0.002 0.003 
P701P71 -0.020 0.006 0.030 0.042 0.035 

Out of the 20 vertical gradients calculated from these four dual piezometer locations in the "1. Lf 
upper aquifer in the wetland. three were downward, three were zero. and 14 gradients were 
upward. From these accumulated data, it is apparent that the general vertical gradients are 
upward, which is the typical occurrence in a wetland area where groundwater dis~harges to ., 
the surface.Therefore, it will not be neee~sary to eontint1e eo11eeting water le·t'els at these I ?.'7 
pie~ometer pairs in fHtttre monitoring e·1ents. 

3.2.3 Groundwater Flow in the Lower Aquifer 
Water levels were measured at staff gauges and the lower aquifer monitoring wells and 
piezometers on September 22, 1997. The measurements are recorded in Table l which also 
includes the map coordinates and the calculated water elevation for each measurement 
point. Figure 3 is a plot of the potentiometric surface for the lower aquifer based on the 
water levels measured at the uppermost well at each lower aquifer well nest The 
calculated water elevations are plotted adjacent to the well, piezometer, or staff gauge 
symbol. 

Co~-;istent with the historical groundwater data, the groundwater flow in the lower aquifer 
is essentially northward. The horizontal hydraulic gradient in the lower aquifer was 
calculated using the measured difference in head between MW22, located in the southern 
portion of the Site, and MWlO, located at the northern Site boundary. This difference, l.O 
foot on September 22, 1997, was then divided by the lateral distance between the l•IO wells 
{2,850 feet). Based on this calculation, the horizontal hydraulic gradient in the lower 
aquifer is 0.00035. As illustrated in the following table, the September 22, 1997 lower 
aquifer horizontal hydraulic gradient is consistent with previously calculated gradients. 

Report of Hydraulic Gradient in Lower Aquifer 
Remedial Investigation Report (June 1991) 
Technical Memorandum (October 1995) 
Lower Aquifer Tech Memo (September 1996) 
Groundwater Monitoring Report (August 1996) 
Groundwater Monitoring Report (November 1996) 
Groundwater Monitoring Report (March 1997) 
Groundwater Monitoring Report (June I 997) 
This Groundwater Monitoring Report 
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Horizontal Hydraulic Gradient 
0.0006 
0.00041 
0.00047 
0.00047 
0.00049 
0.00040 
0.00044 
0.00035 
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These accumulated data show a relatively low horizontal hydraulic gradient in the lower 
aquifer that may be decreasing with time. The lower aquifer is homogeneous like the upper 
aquifer. It also consists of sand, although it contains more gravel than the upper aquifer. 
Potentiometric maps developed since the remedial investigation in 1991 have shown a 
consistent gradient from south to north. Based on these hydraulic gradients and the 
hydraulic conductivity values calculated from slug test results during the RI. the 
groundwater flow rate in the lower aquifer is on the order of 50 feet per year. (Appendix A 
contains the lower aquifer groundwater velocity calculations.) If the hydraulic gradient is 
decreasing. the groundwater velocity would be decreasing proportionately. 

3.2.4 Vertical Gradients in the Lower Aquifer 
Seven nested well sets have been installed in the lower aquifer. At each location, there are 
two or three monitoring wells and/or piezometers. each screened at a different depth within 
the lower aquifer. The water levels recorded for each of these wells are summarized in 
Table 1 and were use<! to calculate vertical hydraulic gradients between well screen 
intervals and the top and bottom of the lower aquifer at each location. Table 3 summarizes 
these calculated vertical gradients. Vertical gradients in the lower aquifer have been 
similarly calculated for each of the past five quarters. Tabulated below are the vertical 
gradients calculated between the top and bottom of the lower aquifer during that time 
period. 

Weii/Piezo August November March June September 
Nest 1996 1996 1997 1997 1997 

MW7JMW36 0.0 0.0004 -0.0006 -0.0010 0.0 
MW81MW32 0.0002 0.0002 0.0 0.0 NA 
MW9JMW34 -0.0002 -0.0002 0.0005 0.0 0.0 
MWSIIMW33 NA -0.0004 0.0 0.0 0.0 
MW28/PZ43 -0.0006 0.0028 0.0 0.0 0.0 

MWS2/MWS3 NA NA -0.0008 -0.0004 -0.0004 
MW541MWSS NA NA 0.0008 0.0 0.0 

Note 
Value of "0.0" indicate ·hat the vertical gradient was not measurable. 
NA = A water level necessary for the calculation was not available 

From a review of the accumulated data between August 1996 and September 1997, it is 
apparent that there are not consistent or significant vertical gradients across the lower 
aquifer. Therefore, it will not be neeessttry to measttre water leYeb at all lower aqttifer C, 
"elL~ in etteh nested loe~ttion in futttre monitoring ttetiv'itie.i. The water le•el fromjtt~t the ?.. 
ttpper mo~t well in eaeh lower aqttifer not will be ~ttffieient to de,.·elop the Io-.'l'er ttqttifer 
potentiometric map~. The water level measurement locations necessary to develop accurate 
lower aquifer potentiometric maps are presented in Section 4.1.2. 

3.2.5 Vertical Gradient Between Upper and Lower Aquifer 
The average groundwater elevations in the upper and lower aquifers are approximately 632 
and 621 feet amsl, respectively. The confining clay layer between the upper and lower 
aquifer varies in thickness from greater than 30 feet to the south to less than 5 feet in the 
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3.4 SUMMARY OF NAPL OBSERVATIONS 

During investigations at the ACS NPL Site over the past ten years. non-aqueous phase 
liquids <NAPLs) have been observed at several locations and U.S. EPA has inquired as to 
the nature and extent. The locations where NAPLs have been observed are now enclosed 
within the barrier wall. Four areas labeled A. B. C. and D that appear to contain persistent 
indications of NAPLs are plotted on Figure 7. 

Area A ·-Area West of the Fire Pond 
During the Remedial Investigation CRil. floating NAPLs were observed in piezometer P-
37. The piezometer was destroyed in the interim between the RI and pre-design 
investigation and was not replaced. However. the NAPLs were found in the piezometer at 
each measurement event before the piezometer w~t~ destroyed. 

Area B - StUI Bottoms Pond 
During the RI. floating NAPL was observed in several soil borings in the vicinity of the 
closed Still Bottoms Pond . 

Area C- Area South of ACS Rail Spur 
Borings were made from ground surface to the confining clay layer along the proposed and 
final barrier wall alignment during the Dewatering Barrier Wall Alignment Investigation in 
February 1996. Samples were field evaluated for the presence of oil with hydrophobic dye 
tests. In the area between the ACS rail spur and the ACS rail tracks. a thin layer of oily soil 
(less than I inch thick) wa~ detected at the base of the upper aquifer and the top of the 
confining day at several boring locations in the area labeled C. No layer was observed in 
any of the perimeter borings. 

Area D -Off .Site Containment Area 
A number of test pits were excavated during the Pretreatment I Materials Handling 
Treatability Study in July 1997. Floating NAPLs were observed on the water table in Test 
Pits SA-01. SA-02. and SA-04. These are inside the area marked Don the attached map. 

Miscellaneou.~ Observations of NAPL 
Figure ?The ~Uaehed plm t>f pielorneter loetltit:m!< shows four piezometers whereall ttp[?cr 
aqttifer monitorir,g well.~ Md pie~orneter.~ in!tide t1nd ne.tr the bttrric:r wtdl. Ffloating 
NAPLs have been detected i" fom of these pielontc:ter~. As mentioned above. P-37 
contained NAPL each time the water level was measured. Three other piezometers (P-12. 
P-29. and P-35) which had not previously been found to contain NAPLs. did show an 
indication of floating NAPL during the September 1997 groundwater monitoring event. 
<The water level probe had an oily sheen after mea.-;urement). These are locations where 
the water table has been depressed by operation of the barrier wall extraction system 
<BWES). It is possiblc!±kdy that this depression has caused the accumulation of NAPLs. 
All locations are inside the barrier wall. 
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3.5 ELEVATIONS OF THE TOP OF THECLA Y CONFINING LAYER --

U.S. EPA has inquired as to the nature and extent of :.tttV-NAPLs that may be on and around 
the Site. Where there are DNAPis. there is the concern that they may:seep to the bottom 
of the aquifer containing them and then flow by gravity along low areas. Several figures 
have been developed to evaluate the surface contours and elevation of the top of the clay 
layer. and evaluate the potential that there might be preferential DNAPL flow paths. The 
-140 soil borings made at the Site-which have made contact with the clay layer are collated 
on Table 9. The values on this table were ll~ed with the-SurferTM contouring software 
p.tck::tge to develoo an internolated .. Top of Clay·• surface contour map (Figure sr- The __ 
individual boring locations and top of clay elevations are plotted on Figure 98. 

One of the objectives of the Dewatering I Barrier Wall Alignment Investigation, conducted 
early in 1996. wa..; to select an alignment for the barrier wall that would be outside t_!le 
buried wa"ite, as defined by the ROD and potential NAPL areas. Fifty-two borings were 
made in the On-Site Area and 29 borings were made in the Off-Site Area during the 
investigation. Each of the borehofes was advanced to the depth at which it encountered the 
clay layer. and continuous split spoon sampies were collected at each location. Each split!'! 
spoon sample was visually inspected for evidence of contamination. and samples at the 
aquifer clay interface were evaluated for the presence of DNAPL by using an oil-indicating 

- field screening dye. No evidence was found of DNAPLs or LNAPLs in any of the borings 
located along the final alignment of the barrier wall. 

Observation of the top-of-clay elevations on Figure 9 and examination of the contour plot 
in Figure 8 show that the top of cl~ elevation varies about the elevation 620 feet amsl. It 
appears. that there may be a slight upward slope to the clay surface going from the ACS 
facility. south toward the landfill. The top of day beneath the active ACS facility and On­
Site Containment Area appears to be about 619 feecamsL In the Off-Site Containment 
Area. the average top of clay elevation is 620 feet amsl. and at the Kapica-P~mey Area, it 
is about 621 feet amsl. There is no-evidence of channeling or a low area that might have 
resulted in gravity flow from the internal contaminant source areal\, to an area now outside 
the barrier wall. 

Prior to construction of the barrier wall in 1997, it is likely that the areas of buried wao;te 
and perhaps the areas containing NAPLs we_r~ the source of groundwater contamination. 
However. Figure 106 shows that these areas are now contained inside the Barrier Wall :tnd 
therefore, have been eli.:tinttted as sottrees of grettndw:iter e~ntamination for are~ otttside 
the wall. The barrier wall is built to the highest current industrv standards for permanence 
and chemical resistance. The construction materials used and QA/QC standards followed 
were equivalent to or in cxccssexeecd.tnce of those used in the construction of hazardous 
waste containment cells such as RCRA Subtitle C landfills. However. since waste 
materials remain buried inside the barrier wall, there will be long tenn monitoring. The 
monitoring will include collection and evaluation of water levels on theinside and outside 
of the wall to watch for leakage throu2:h or under the wall. In addition, there will be 
ongoing 2:roundwater sampling of monitoring wells in all directions down gradient from 
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the barrier wall to provide evidence if there is a chan~g;· 'fn groundwater quality due to 
leakage. 

3.6 INDICATOR CONTAMINANTS AND AREAS OF GROUNDWATER 
CONTAMINATION 

In order to facilitate evttlttation of the anal)tieal dttt:t eolleeted dttring the b~eline 

grettndwater ~ttmpling pregrttm. YO€. SVOC, and metal~ re~ttlts from the fottr qttttrterly 
~Mnpling ewent~ were stati~tieail~ anttly!ed. For eaeh ttnalyte deteeted, the 95% ttpper 
eonfidenee limit of the prediction intenai (95% UCLP) h~ been ealettlated. The 95% 
UCLP was ealettlated based on the mean (i.e., the a'9er:tge) of the concentrations :snd the 
amottnt of \lariability in the data ttsed to ealettlate the mean. Beeattse the 95% UCLP 
incorporates the "ariability inherent in the detected eoneentration~. the statistiettl resttlt ettn 
be ttsed to easily eompMe concentrations between inditidttltl wells, between grettping!4 of 
wells, and ftttttre resttlts, when obtained, to historic resttlts within the same well. A 
sttmmttry of the stati~tieal appre3Ch, inelttding baekgrottnd data and statistical sttmmarf 
tables, is inelttded in Appendix D. 

3.~.1 Upper Aquifer 
The 95% UCLPs (J:tgfL) for \'0€ and SVOC eompottnds detected in samples eolleeted 
frem ttpper aqttifer "ells dttring the fottr qtutrter~ of b~elinc grottndwater ~ampling are 
sttmmari!ed on Figure 106 provides a spatial summary. of the highest detections of VOCs, 
SVOCs. and metals in upper aquifer monitoring wells during the four consecutive quarterly 
sampling events of the ba'\eline monitoring. The frequency of detection of each compound 
in the four sampling events is also indicated on the figure. It is worth notine.ihottld be kept 
in 1nind that the sensitivity of the analytical instrumentation performing the VOC analyses 
has a ••detection window" of approximately two orders of magnitude. Therefore. if there is 
a variability in the concentrations of different compounds; that is greater than two orders of 
magnitude, the compound that is present H-at the lower concentration may not be detected. 
For example, if the toluene concentration in a certain sample is 1.000800 ug!L. the analysis 
may not report a benzene concentration of J 0 mg/L~. because it falls outside the 
sensitivity of the instrumentation. -

Time trend plots for benzene and chloroethane. the primary indicators of VOC 
contamination in ttpper aqttifer wells are included in Appendix C. Analytical results for 
samples from wells such as MW48, MW49, MW13 and MW6 that are near identified 
groundwater contaminant source areas show consistent, relatively high concentrations 
{greater than 100 ug/L) of benzene and chloroethane and lower concentrations of several 
other VOCs and/or SVOCs; the other VOCs and SVOCs were typically not detected 
consistently in all sampling events. Based on these results, benzene and chloroethane are 
indicators of groundwater impacts from the Site. These contaminants would also be good 
indicators of downgradient impacts because they are both relatively soluble and mobile in 
groundwater. 
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The distribution of benzene and/or chloroethane relative to identified Site source areas is 
consistent with the groundwater flow pattern in the upper aquifer. For example, based on 
the water table configurations shown on Figures l and 2, transport from a source or sources 
near MW6 would be expected to the south and southeast in the direction of wells such as 
MW 19 and MW 45; both benzene and chloroethane are present in groundwater at MW 19 
and MW45. Benzene at relatively low concentrations is also present at MWlS in this 
southern area. 

Samples from several other monitoring wells located in the north and west part of the Site 
show detections of chloroethane and/or benzene. Groundwater flow in the north part of the 
Site appears to be to the northwest and west, controlled by regionally higher groundwater 
to the east and local discharge to the drainage ditch which enters the Site between wells 
MW13 and MW49. Recent changes in benzene concentrations at MW48 and MW49 
between the June and September 1997 sampling events are probably attributable to changes 
in local groundwater flow patterns as a result of construction and operation of the PGCS. 
In other words, contaminants near the north port of the ACS facility are being "pulled" past v 
these two wells and into the PGCS trench. Although high benzene concentrations are 
found at MW48, benzene is not detected at MW37, about 300 feet further to the west. This 
is strong evidence that the benzene impact ends in the vicinity of the drainage ditch. There 
is a strong gradient directly to the west from the ACS facility. where groundwater 
discharges to the PGCS. Samples from MW46, which is furthest to the west, have 
consistently contained benzene but only at low concentrations, mdicating that the impacted 
area ends about 500 feet from the western ACS fence line. 

To the east, only well MW12 has shown either of the indicator contaminants; one of the 
four samples from this well contained benzene at a low concentration. In this area, 
groundwater flow appears to be westerly toward the Site but the gradient is very low. Due 
to the low gradient, it is possible that there have been temporary flow reversals in the past 
that resulted in the temporary transport of benzene to this location 

Analytical results for a number of wells that are either farther from the identified sources 
than those where indicator contaminants are present or are upgradient of the sources, show 
phenol and, in some cases, bis(2-ethylhexyl)phthalate and dimethylphthalate detections. 
These wells include MW18, MW37, MW38, MW40, MW41, MW42, MW43, MW44 and 
MW47. The phthalate detections at these locations appear to reflect field or laboratory 
artifacts rather than site impacts for the following reasons. (This concept is further 
supported by lower aquifer results in section 3.~4.2.) 

• Elevated levels of phthalate in groundwater may be a health concern under certain 40.~. 
conditions as indicated by the remediation level of 5.8 ug/L listed in Appendix B 
of the Statement of Work. 

• Phthalates are recognized common field and laboratory artifacts because they may 
be associated with plastics. 
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• Phthalates are relatively immobile in groundwater and are not likely to be the first 
compounds to arrive at a location downgradient from a source. 

• Phthalates are only reported at a few wells (MW37, MW42, MW43 and MW44) 
and at all these locations they were not detected consistently in samples (i.e., only 
in one of the four sampling events). 

• . Phthalates are not reponed consistently at the same locations as indicator 
contaminants, and hence Site impacts, are present. For example, bis(2-
ethylhexyl)phthalate is reponed at 8, and dimethyl phthalate at 1, of the 11 
locations where benzene and/or chloroethane were detected. At all these 
locations, the phthalate compound was detected in only one sampling event. This 
pattern ·also suggests that the phthalate detections at Site-impacted wells are field 
or laboratory artifacts. 

• Since phthalates have been detected in samples from monitoring wells where no 
benzene or other VOC ha~ been detected, it is apparent that VOCs such as 
benzene are not reliable indicators of phthalate occurrence. This would be true if 
phthalates are concluded to be a laboratory artifact. 

• When bis(2-ethylhexyl)phthalate or dimethylphthalate were detected at wells with 
benzene and/or chloroethane, the concentrations were generally lower than those 
in the wells where indicator contaminants are absent. This concentration pattern 
is strong evidence that the phthalates are ar:tifacts rather than a result of Site 
activities. 

Phenol has been reponed at all monitoring wells, bt.t gen•;rally not for all sampling events. 
Most of these detections do not appear to be Site-related for the following reasons. The 
distributions and concentrations of phenols are anomalous because they do not correlate 
with the distribution of known organic contaminants at the Sites, which have well defined 
plumes of contamination and which follow well document flow paths outward from 
defined source areas. Phthalates and phenols were detected in samples collected both 
upgradient and down_gradient locations at the Sites. In addition, the highest detected 
phenols concentrations were found in samples collected from the deepest wells (as high as 
340 ppb ), while concentrations in shallow wells were much lower, and were not detected in 
field blanks. 

It was noted that the approved sampling SOP required replacing the PVC tubing with a new 
length of tubing between each well. It was also noted that the water flows through the 
tubing at a rate of about ten feet per minute when pumped at the rates specified by the low 
flow sampling protocol. It was evident that water drawn from deeper wells has a longer 
contact time with the tubing than water drawn from shallow wells. Furthermore, it was 
noted that when collecting the field blank, the field technician used a very short piece of 
tubing, generally one to two feet in length. Therefore, a test was developed and conducted 
to evaluate whether the 0.5 ID., flexible, reinforced PVC. Grundfos tubing used for Low 
Flow Sampling could be introducing the phenols (and other compounds) into the sample 
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volume. A proposed testing procedure was submitted to U.S. EPA and IDEM on March 
13'\ 1998 and the full details of the tests and results were provide to the Agencies in a letter 
report, "Results of Analytical Testing of PVC Tubing," dated April9, 1998. 

In summary, the test demonstrated that phenols, phthalates, and some tentatively identified 
compounds (TICs) can be added to groundwater samples when using the Grundfos PVC 
tubing and following a low flow sampling protocol. Phenol was reported in the test sample 
at concentrations in the range of 400 ug/L in samples drawn through PVC tubing while 
replicating low flow sampling · from a deep monitoring well. Furthermore, bis(2-
ethylhexyl)phthalate was reported at concentrations in the range of 75 ug/L in the same 
sample. TICs found in the sample included (2-butoxyethoxy)-ethanol and dehydroacetic 
acid, with estimated concentrations of 200 and 56J.LgiL, respectively. 

The concentrations of phenol and bis(2-ethylhexyl)phthalate measured in the investigative 
and MS/MSD samples from PVC Grundfos tubing are higher than the levels of these 
compounds reported during routine sampling of groundwater at the ACS site. For example, 
during the September 1997 sampling event, phenol and bis(2-ethylhexyl)phthalate were v 
measured at concentrations up to 340 and 76 J.Lg/L, respectively. These concentration 
relationships indicate that leaching from PVC Grundfos tubing during routine sampling can 
account for the detections of phenol and bis(2-ethylhexyl)phthalate in monitoring well 
samples from the ACS Site. The typical pattern of higher concentrations of both of these 
compounds in the deep wells also suggests that PVC Grundfos tubing is the source. Again 
as an example, during the September 1997 sampling event, phenol was measured at 
concentrations up to 130 J.Lg/L in shallow wells and 340 J.Lg/L in deep wells; bis(2-
ethylhexyl)phthalate was measured at concentrations up to l5J.Lg/L in shallow wells and 76 
J.lg/L in deep wells. Higher concentrations in deeper we1ls are consistent with a source in 
the tubing because longer sections of new PVC Grundfos tubing are used in these wells 
during routine sampling. 

• In mM} wells tfutt are peripheral to the Site :tnd do not show benzene Mdlor 
ehloroethane (M\VlS, MV/37, MV/38, M\lf40, MV/41, MV/42, M\¥43, MW44, v 
and M\V47), phenol is the only eompotsnd detected (at some wells phthaiates ma} 
al!'!o be reported, btst as noted abo<te, the3e eompotsnds appear to be field or 
laboratory artifaets). 

• The highest 95% UCLP phenol concentrations (abotst 200 Jig/'.. .. ) are at locations 
near site sotsree~ where bentene and ehl()roethane le'i·el~ are also high (e.g., 
M\lf48 aud M\'149). This rehuion~hip stsgge~ts that site sottrees may eontribttte 
.~ome phenol to grottndwater. Ilowe<ter. the eoneentrtttion.'l nettr the~e ~ottree 

areag are not high enotsgh to aeeottnt for tne loel.'l at most downgntdient weiJ!'I 
th~t contain benzene andfor ehloroethane and, especially, peripheral wells where 
ben:tene andfor ehloroethane ::tre ~b~ent. 

• The phenol lev>el~ in ~ome of the pelipheral •veil~ are higher th::tn nearby and 
ttpgradient ~~ell!'! that C()ntain bc::n:z:ene andfor ehloroethane. For example. the 
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phenol eoneentration ttt MW-47 i!! higher than ttt MW 19, and the eoneentmtion~ at 
MW 41 ttnd MW43 ~imila:r to that ftt MW45, whieh shows rehttiv·el~ high benlene 
and ehloroethttne concentrations. 

Together, the~e relationships sttgge~t ttnother wide~pread sottree for phenol. It is likely. 4\ 
since the area was largely a wethmd, that the phenols ftt most locations are ntttttral, 
prodtteed by the deeey of organic material. 

Assuming that detections of only-phenol (and possibly phthalates) are unrelated to Site 
contamination, three areas of groundwater contamination have been designated in the upper 
aquifer: -south, north.s and west. Each area includes wells where groundwater in the upper 
aquifer has been affected by site activities. The south area includes wells MW6, MW19 
and MW45. Based on the pattern of groundwater flow in this area, well MW18 is 
upgradient with respect to the area of groundwater contamination, wells MW4.., and MW43 
are downgradient, and wells MWl5, MW4l, MW44 and MW47 are sidegradient. The low 
levels of benzene reported at MW 15 suggest that this well is located at the boundary of the 
south area. 

The north area includes wells MW 48 and MW 49. Based on the pattern of groundwater 
flow in the north part of the Site, MW40 is upgradient from the· area of groundwater 
contamination, MW37 is downgradient and MW38 and MW39 are sidegradient. Well 
MW 11 may also be sidegradient based on the one reported detection of tetrachloroethene. 

The west area includes wells MW13 and MW14. Prior to the time when the PGCS began 
discharging to the wetlands, MW 46 was downgradient from the source area at the ACS 
plant. However, the continuous PGCS discharge since June 1997 introduces a mound of 
clean groundwater between the site and MW46. Future sampling at MW46 will collect 
primarily the treated water that is discharged into the wetland and infiltrates into the 
ground. 

3.~.2 Lower Aquifer 
The 95% UCLPs (Ji~) for 'JOC and SVOC eompotsnds detected in sampk., ~olJeeted 
from lower aqttifer welb dttring the fottr qts8:11ers of baseline grottndwater !l::tmpling are 
sttntmttriled on Figure 119- provides a spatial summary of the highest detections of VOCs, 
SVOCs,.-metals in upper aquifer monitoring wells durin!! the four consecutive quarterly 
sampling events of the baseline monitoring .. The frequency of detection of each compound 
in the four sampling events is also indicated on the figure (See comment in Section 3.5. 1 
regarding potential to mask low level VOC detections if one or more compounds in a 
sample has a concentration two orders of magnitude higher than another comoound). 

Time trend plots for benezene and chloroethane in lower aquifer wells MW9 and MW 1 OC 
are included in Appendix C. Benzene and/or chloroethane have been reported in the lower 

. aquifer at only a few locations. Chloroethane was detected at MW9 (soon to be replaced by 
MW9R). MWIOC and MW29, and benzene at MW9, MW29, MW33 and MW53. The 
presence of indicator contaminants at MW9 is attributable to downward leakage along the 
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well casing from the upper to the lower aquifer. A tracer test conducted at this location, as 
discussed in Section 2, documented that leakage. MW29 is located adjacent to MW9, but it 
is screened 15 feet lower. The concentrations of benzene at MW29, MW33 and MW53 are 
much lower than at MW9. The detections at MW29 indicate that the benzene extends 
approximately 15 feet below MW9. The other detections at MWIOC, MW33 and MW53 
likely represent transport through the lower aquifer from MW9, which is directly 
upgradient. 

Bis(2-ethylhexyl)phthalate was reported in samples from many lower aquifer wells; 
dimethylphthalate was detected at only one well. As in the upper aquifer, the occurrence of 
these compounds does not correlate with benzene and/or chloroethane, providing further 
evidence that the phthalate detections at the Site are due to field or laboratory artifacts. (See 
Section 3.6.1 on Pages 15 and 16 for further details. 

Phenol was reported foe most of the lower aquifer wells, including wells such as MW22 
and MWSO, that are upgradient from the Site. Moreover, the phenol levels at some of the 
lower aquifer wells, including upgradient wells, were higher than those measured in the .....J 
shallow aquifer, even near identified source areas. These distribution and co11centration 
patterns strongly support the earlier conclusion that phenols are present in groundwater 
throughout the area and are not derived from site activities. 

Based on the baseline groundwater sampling results, only one area of groundwater 
contamination is present in the lower aquifer. This area includes MW9/MW29 and the 
downgradient wells MWlOC, MW33 and MW53. 

3.7 TENTATIVELY IDENTIFIED COMPOUNDS (TICS) 

Tentatively Identified Compounds <TICs) were detected in several upper and lower aquifer 
monitoring wells. Four TICs were reported in two or more monitoring wells in the 
September 1997 sampling results. The following is a tabulation of tentatively identified 
compounds, number ot ....... :ections, and highest detected concentrations 

Tentatively Identified Number of Maximum 
Compound Detections Concentration 

Chlorodiflouro-methane 4 95 ug!L 
Ether 7 12,000 ug/L 
T etrahydrofuran 5 170 ug/L 
2-ethyl-1-hexanol 9 28 ug/L 

Table 10 contains a more detailed listing of these TICs and monitoring well locations. The 
complete listing of TICs for individual monitoring wells is compiled in Appendix C and D. 
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4.0 PROPOSED INTERIM GROUNDWATER MONITORING PLAN 

4.1 SCOPE AND OBJECTIVES 

The Statement of Work (SOW) included as Attachment 2 of the September 30, 1994 
Administrative Order for the American Chemical Service Superfund Site states that the 
respondents shall implement: 

" ... a groundwater monitoring program designed to detect changes in 
water quality or concentrations of hazardous substances, contaminants, or 
pollutants in the groundwater at and beyond the point of compliance and 
shall include upgradient, downgradient and transgradient mpnitoring. The 
groundwater monitoring program shall provide for verification sampling 
and updating of the current local hydrogeological setting and associated 
conditions. The program shall consist of summarizing currently available 
information; installing additional monitoring wells, piezometers, and soil 
borings; and performing in field measurements or analysis of water levels, 
pH, temperature, specific conductance, hydraulic conductivity, and other 
measurements or analyses as approved by EPA, after reasonable 
opportunity for review and comment by the state. The results of this 
investigation shall be submitted in report form to EPA for review and 
approval and shall be incorporated into the work plans." 

As discussed in Section 3.2, construction work conducted recently at the ACS Site has 
modified gro.undwater flow patterns locally. A barrier wall with internal extraction 
trenches (B\VES) has been constructed around the areas of buried waste and a series of 
piezometers has been installed to allow documentation of the water levels inside and 
outside the barrier wall. A perimeter groundwater containment system (PGCS) that 
includes a 1,500 foot extraction trench has also been installed to prevent further off-site 
migration of contaminatf"d groundwater to the north and west of the ACS facility. 
Piezometers have been m~talled along the trench to allow documentation of gradients 
induced by pumping. A water treatment plant has been constructed to treat the 
groundwater extracted from inside the barrier wall and from the PGCS. Influent and 
effluent samples will be collected to document the quality of the untreated and treated 
water, as part of the Site monitoring. 

Remedial activities will be conducted at the Site for the next several years and so it is 
premature to develop the long term monitoring Plan at this time. On the basis of the results 
of the Baseline Groundwater Sampling. an interim groundwater monitoring plan hao; been 4 q. b 
developed. In general. groundwater sampling will be conducted semi-annually at the 
majority of the wells in the monitoring network. One annual sampling event will be 
conducted for full scan analyses of the samples and the other will be conducted for a 
reduced list of indicator parameters. The following site-specific objectives have been 
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• Collect water level data to document the performance of the PGCS and BWES 
and to evaluate changes in the groundwater tlow system resulting from the 41 
remedial actions (these activities are outlined in the Perfonnance Standard 
Verification Plan. Apri I 1997) 

• Collect and analyze samples of the untreated groundwater to provide characteriza­
tion of the water quality inside the barrier wall 

• Collect and analyze samples of treated water to document compliance with the 
effluent standards 

• Collect and analyze groundwater samples from upgradient monitoring wells in the 
upper and lower aquifer to document background groundwater quality 

• Collect and analyze groundwater samples from the monitoring wells at the down­
gradient boundaries of the site to closely monitor the status of the boundaries of 
groundwater impacts 

• Collect and analyze groundwater samples from the interior of the area'i of 
contaminated groundwater to document how concentrations change with time and 
in response to the remedial actions 

• Assess progress toward attaining cleanup objectives in contaminated areas~ 

The proposed monitoring plan has been developed to meet these objectives, in the context 
of the groundwater flow system and the nature and extent of the contaminated groundwater. 

As additional infonnation becomes availabk. it will be analyzed with respect to the above 
objectives. If the new information indicates that changes to the monitorine program (either 
additions or deletions) are needed to meet the objectives, these changes will be proposed Lo 
U.S. EPA for approval. Similarly, U.S. EPA mav seek 1-equire additional groundwater 
monitorinl! wells or laboratorv analyses hascd on the need to meet the monitoring 
objectives. 
The three •\tri.tble.~ in the gwund ~ c:tlet monitorint! phtn c:tre: l1 s.unpl ing loetttion:;. 21 
chemic:tl con;;tituent~. and 3) . .<i,trnplin~ f1·equency. The following .iection~ prco;en[ the.,e 
\::tti:tbJe, itt the context to the monitoting: oojecti\'e~. 
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4.2 WATER LEVEL MEASUREMENTS 

Water level measurements will be made quarterly at upper and lower aquifer monitoring 
wells and piezometers. Field time to collect water level dara at all points on Table II will 
be scheduled to be completed in no more than two days. in order to minimize the effects of 
changes in water levels with time. The water levels will be tabulated and used to calculate 
groundwater elevations, gradients and develop contour plots of the water table and lower 
aquifer potentiometric surface. The proposed water level measurement program includes 
the upper and lower aquifer wells and the staff gauge listed in Table l!.9 (this table is 
designed to serve as a field work sheet). The proposed networks of upper and lower aquifer 
gauging points are described below. 

4.2.1 Upper Aquifer Gauging Points 
Proposed upper aquifer gauging points include: 

• Those wells that are to be sampled as part of the upper aquifer sampling program 
(.~ee Sc:etion 4.2)(See Section 4.3) 

• Those wells and piezometers that are already included as part of the PGCS and 
BWES gauging activities 

• Wells or piezometers that fill remaining gaps in the gauging network 

• A staff gauge in the pond to the southeast of the Site 

The proposed upper aquifer wells and staff gauge in the water level measurement program 
are shown on Figure 12. This figure shows that the distribution of gauging locations is 
adequate to prepare a represe~!Jtive water table map. Water levels will be measured at 
these wells, piezometers and staff gauge during each sampling event, and a water table map 
will be developed using the data collected. 

4.2.2 Remediation Comoonent Gauging Points 
Piezometers have been installed to provide water level information in the vicinity of the 
Perimeter Groundwater Containment System <PGCS) and the Barrier Wall and Extraction 
System (BWES). 

The PGCS consists of a l ,500 foot long groundwater extraction trench located north and 
west of the ACS facility <Figure 12). Five arrays of three piezometers each have been '(, \ 
constructed across the extraction system At each location, one piezometer is located in the 
center of the extraction trench, one piezometer is located on the inside (south or east) of the 
trench and one piezometer is located outside (north or west) of the trench. The piezometer 
groups are shown on Table 11, numbers P81 through P92. 

The Barrier Wall is a 4.500 foot vertical containment wall constructed from combined 60 
mil high density polyethylene (HOPE) and 16 inch bentonite slurry mixture. The wall is 
keyed two feet into the confining clay laver. located at an approximate elevation of 620 feet 
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above mean sea level, which is between 20 and 35 feet below ground surface. The wall 
was constructed to completely surround the active ACS Facility. the Off-Site Containment 
Area. and the Kapica-Pazrney Area. Eight l 00 foot long extraction trenches were 
constructed inside the wall to extract groundwater and pipe it to the PGCS plant for 
treatment and release. Eight pairs of piezometers, numbered P93 through PI 08 were 
installed around the circumference of the barrier wall (Figure 12). In each pair, one 
piezometer is .screened just outside the barrier wall and the other is just inside the barrier 
wall. 

Water levels will be measured at each of these piezometers each quarter and compiled and S \ \, 
evaluated with the overall Site Monitoring Reports. 

4.2.3 Lower Aquifer Gauging Points 
Because groundwater flow in the lower aquifer is simpler (north with a small northwest 
flow component), fewer gauging points are necessary to depict the potentiometric surface. 
Therefore, the wells listed in Table 119 are proposed to be gauged during each sampling 
event. At clustered locations along the northern boundary of the Site (Figure .1J9) only the v' 
upper most lower aquifer wells are proposed for gauging, because water levels from the 
middle or lower, lower aquifer wells does not yield ad,ditional useful information. These 
wells will provide adequate data to prepare a potentiometric surface map for the lower 
aquifer. 

4.3 MONITORING WELL SAMPLING 

4.3.1 Semi-Annual Sampling 
The sampling schedule for the interim groundwater monitoring plan is summarized in 
Table 12 for the upper aquifer wells and Table 13 for the lower aquifer wells. In general, 
there will be two major sampling events each year and two minor sampling events. The 
major sampling events will be conducted in the spring and fall. Each spring all the up 
gradient and down gradient wells in both aquifers will be sampled for full scan TCLff AL 
parameters. An indicator event will be conducted each fall. In this event, all wells in the 
monitoring network. including upgradient, downgradient and side gradient wells will be 
sampled and analyzed for indicator parameters. The indicator parameters will be: 

VOCs: 
SVOCs: 

PCE. TCE. TCA. DCE, I ,2-DCA. VC, Chloroethane. and Benzene 
Phenol, Phthalates 

Metals: Arsenic and Lead 

4.3.2 Quarterly Sampling 
Three monitoring wells will also be sampled during the other quarters, summer and winter. 
These include upper aquifer monitorin!! wells MW48 and MW49 and lower aquifer 
monitoring well MW9R. As shown in Tables 1.2 and 13. these three wells will be sampled 
once each year for the full TCLfl' AL parameter list (along with all the other wells) and for 
indicator parameters in the other three quarters of the vear. 
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4.3.3 Sampling Protocols 
All monitoring wells will be purged and sampled using low-flow methods in accordance 
with the approved Monitoring Well Sampling Proposal and Protocol SOP for the Upper 
Aquifer Investigation (revision: Julyrevi~ion:Jttl) 25, 1996) and other Agencv-approved ').. 
SOPs. Field parameters, pH, specific conductance, temperature, and turbidity, will be 
measured and recorded during well purging. Sampling activities are expected to be 
conducted over a two week period. Standard SW -846 methods will be used for laboratory 
analyses. Data validation will be conducted on all samples collected. 

As indicated in Section 4.1. water levels will be measured at the upper and lower aquifer (;, \ 
monitoring wells. piezometers, and staff gauges listed in Table 11 once each quarter. 
coinciding with the sampling that is conducted. A sufficient number of field technicians 
will be used so that all the water level locations can be covered in one working day, to 
minimize potential water level variability with time. 

4.4 PRIVATE WELL SAMPLING 

The ACS Group will give U.S. EPA four weeks notice of the planned annual collection of 
samples from five residential wells in the ACS vicinity. If U.S. EPA requests a change in 
the sampling within two weeks of the event. the ACS group will consider the technical 
basis provided by the U.S. EPA and schedule the necessary sampling to coincide with one 
of the groundwater monitoring events. As in the past. the ACS group is committed to 
collect whatever data is technically justified to meet its obligations to the U.S. EPA. 
The following private wells are orooosed for sampling (assuming owners will provide 
access): 

Well Identifier Street Address 

PW-Y l 000 Reder Road 
PW-A 1007 Reder Road 
PW-B 1009 Reder Road 
PW-C 1029 Reder Road 
PW-I 739 S. Arbogast 

The well locations are shown on Figure 6. If the U.S. EPA notifies the ACS group prior to 
the sampling date, one or more of those five samples can be assigned to alternate locations 
selected by U.S. EPA. Each well will be sampled following the approved private well 
sampling protocoJ, and the samples will be analyzed for full scan TCLff AL parameters. To 
eliminate delays in reporting. the analytical laboratory will be a~ked to provide the 
analytical results as soon as they are available, rather than waiting and providing the results 
to the ACS Group along with the results of all other sampline. 
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4.5 OTHER MONITORING 

In accordance with the Performance Standard Verification Plan (PSVP) for the PGCS, the 
influent ttnd effluent of the groundwater treatment system will be sampled during each of 
the periodic sampling events. Results for these samples will provide information to 
document the performance of the PGCS. 

4.6 REPORTING 

A report will be produced each quarter to provide the collected data and analysis to the 
Agencies. The reports will be submitted to the Agencies. not more than ten weeks after the 
completion of the sampling event. Each report will include tabulations of data, evaluation 
of any changes in groundwater flow and analytical data, and reconm1endations for actions. 
if necessary. for the next sampling event. 

4.6.1 Tabulation or Data 
Water level data, field observations, and analytical results will be tabulated each quarter for 
each well sampled. 

4.6.2 Evaluation or Changes 
The calculated groundwater elevations will be used to develop contour plotc; of the upper C1-
aguifer and lower aquifer. as well as to calculate vertical gradients between the upper and 
lower aquifer. These will be compared to the previous maps and gradients. 

Appendix C has been included in the report, and it lists ti'e maximum concentration of each 
~.:ontaminant detected ia each monitoring well during the groundwater sampling at the Site. 
The results from future sampling rounds will be compared to this list, and any detections 
that exceed the concentrations listed in the table will be highlighted. Each highlighted 
value will be evaluated for significance, in the analysis section of the corresponding 
groundwater monitoring report.o; I ~· 

The evaluation will take a number of factors into account to determine significance. 
Factors will include: groundwater flow direction, concentration of the same compound in 
the well during previous sampling events, concentrations of the same compound at other 
nearby wells, and magnitude of the exceedance of the trigger. The exceedance will ·be 
considered significant if it shows that the area of groundwater contamination is increasing 
in area or increasing in concentration. Trigger events will be reported within 90 days of 
completion of the sample collection, and the report will include a recommendation to the 
Agencies for action. 

-'.6.3 Recommendations for Action 
Actions may range from a limited action such as waiting until the next sampling event for 
another evaluation, to actions such as additional sampling, modification of the interim 
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monitoring programsampling plan, or implementation of additional remedial or corrective 
actions. 

I J :\ 1252\042\Sept 97 Sampling Rpt\Final Draft\Sept GW Repon (J u l:£ne I ~).doc 
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ENCLOSURE 

Comments Regarding the 
Review of the Technical Memorandum; September 1997 

Groundwater Sampling Results Report, and Approval 
with Modifications of the Proposed Groundwater 

Monitoring Plan for American Chemical Services, 
:rnc., NPL 

Superfund Site, Griffith, Indiana 

The United States Environmental Protection Agency 
provides the following comments on the Technical 
Memorandum, September 1997 Groundwater Sampling Results 
Report and Approval with Modifications the proposed 
Groundwater Monitoring Plan. 

General Comments 
1. Subsequent to the submittal of the Technical 

Memorandum, several meeting were held with 
representatives from the group to discuss the 
proposal. Additional information was also 
submitted on February 24, 1998, March 2, 1998, and 
April 1, 1998, to address some questions/issues 
identified by U.S. EPA. While U.S. EPA appreciates 
the additional information, it has caused EPA 
longer than anticipated to review the proposal due 
to the volume of material that needed to be 
reviewed. 

The Unilateral Administrative Order, page 22, 
section 20c, states that long-term monitoring is 
required to ensure that performance standards are 
being met. Performance standards are defined on 
page ~ of the UAO as the cleanup standards in the 
ROD and SOW. The SOW, page 14, section 2, states 
that groundwater monitoring wells will need to be 
sampled quarterly for parameters listed in Appendix 
B to the SOW. 

U.S. EPA previously indicated that when the Upper 
and Lower Aquifer Investigations were complete, 
U.S. EPA would approve a quarterly groundwater 
monitoring program in accordance with the UAO. 
Subsequently, U.S. EPA indicated, that after the 
initial baseline monitoring period, U.S. EPA was 
amenable to giving due consideration to allowing 
the Order Respondents to modify the long-term 
groundwater monitoring program, if requested and 
justified. In this regard, based upon a request 
from the Order Respondents, U.S. EPA gave due 
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consideration to approving a modification to the 
long-term groundwater monitoring program. 

U.S. EPA hereby approves a monitoring program which 
incorporates a reduced frequency and a reduced 
number of analytes from the previously approved 
monitoring program. U.S. EPA believes that the 
newly-approved monitoring program is technically 
justifiable. This conclusion is reached based upon 
knowledge gained during the Upper and Lower Aquifer 
Investigations and the baseline monitoring events. 
This decision is based upon the homogeneity of the 
upper and lower aquifers and the low flow 
velocities. U.S. EPA believes that.the new 
sampling program will still serve to monitor the 
groundwater and protect human health and the 
environment. 

Specifically, rather than quarterly monitoring as 
previously required, U.S. EPA is approving semi­
annual monitoring (with several exceptions). In 
addition, rather than a full scan, U.S. EPA is 
requiring analysis of the approved indicator 
parameters, at a minimum, for one of the two 
required annual sampling events. These sampling 
events shall take place in the spring and fall of 
each year. U.S. EPA continues to believe that 
sampling of the wells within the site and within 
the plume are needed to better understand the 
contamination in the source areas, as well as 
sentinel wells to monitor potential migration. 

Given these considerations, U.S. EPA hereby 
approves, with modifications, the proposed 
monitoring program in the November 1997 Groundwater 
Monitoring Report. Following is the approved 
progra~ which must be documented in the revision t0 
the report. At a minimum, water levels must be 
measured and samples collected for analysis in the 
wells as indicated below. 

The next round of sampling, which shall occur 
during the week of June 1, 1998, shall consist of 
the same requirements for the staff gages/ 
piezometers/wells and analytical parameters as the 
previously approved program for the upper and lower 
aquifer wells. After that, then the following 
program shall be applicable, at a minimum. 

The following wells shall be sampled on a quarterly 
basis: MW-48, MW-49, and MW-9R. MW-48 and 49 
shall be sampled for full scan for one of the four 
quarters; for the other three quarters, the wells 
shall be sampled for indicator parameters (as 
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defined below) . MW-9R shall be sampled for full 
scan for the first year to establish a baseline; 
after that, it can be treated the same as MW-48 and 
49. 

The following upper aquifer wells shall be sampled 
on a semi-annual basis: M-4S, MW-6, MW-13, MW-14, 
MW-15, MW-18, MW-19, MW-37, MW-38, MW-39, MW-41, 
MW-42 MW-43, MW-44, MW-45, MW-46, and MW-47. One 
sampling event shall include analysis for indicator 
parameters, and the other shall be sampled for 
full-scan analysis. 

The following upper aquifer wells shall be sampled 
on a semi-annual basis for indicator parameters: 
MW-11, MW-12, MW-40, and M-lS. 

The following lower aquifer wells shall be sampled 
on a semi-annual basis: ATMW-40, MW-08, MW-lOC, 
MW-23, MW-24, MW-28, MW-29, MW-30, MW-31, MW-32, 
MW-33, MW-50, MW-51, MW-52, MW-53, MW-54, and 
MW-55. For these wells, one sampling event shall 
include analysis for indicator parameters, and the 
other shall be sampled for full-scan analysis (VOC, 
SVOCs, PCBs, and metals). 

The following lower aquifer wells shall be sampled 
on semi-annual basis for indicator parameters: 
MW-7, MW-34, and M-40. 

The indicator parameters shall consist of PCE, TCE, 
TCA, DCE, VC, chloroethane, benzene, phthalates, 
phenols, arsenic, and lead. 

ACS Order Respondents must give at least 4 weeks 
advanced notice of the intent to sample. Sampling 
and analysis shall be conducted in accordance with ~ 
the approved SOPs (with the exception of the 
tubing.) See specific comment #60 below about 
collection water levels. As is described in 
comment #61 below, full data validation must be 
employed. A report which discusses the results of 
each sampling event shall be submitted to the U.S. 
EPA within 10 weeks following collection of the 
samples. If additional information becomes 
available that the groundwater monitoring program 
is inadequate, then U.S. EPA, after reasonable 
review and comment by the state, may require 
additional groundwater monitoring wells and 
laboratory analysis of additional parameters. 

Response: Tables 12 and 13 in the September 1997 Groundwater 
Monitoring Report have revised provide a detailed indication of the 
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sampling proposed in response to this comment and several others later 
in this document. It shows four quarters each for the years 1998 
through 2000 and proposes the wells and parameters to be included 
each quarter. In accordance with this comment, a full-scan event is 
proposed each spring and an "indicator" sampling event is proposed 
each fall. The table stops with the year 2000, not because sampling 
would stop, but because the schedule unless modified with U.S. EPA 
approval, will be consistent in following years. 

Text has been added to the report indicating that as additional 
information becoines available, it will be analyzed in the context of the 
groundwater monitoring objectives. If the new information indicates 
that new wells or additional parameters are needed to meet the 
monitoring objectives, these will be proposed to the U.S. EPA. 
Similarly, if analysis of the data shows that certain wells and I or 
parameters are not providing information useful in meeting the 
monitoring objectives, these will be proposed for elimination from the 
monitoring plan. 

Text has been added to Section 4.3.3 on page 22 of the revised 
Groundwater Monitoring Plan to state that sampling will be conducted 
in accordance with approved SOPs. Text has been added to Section 
4.6, on page 23 of the revised Plan stating that a report will be 
submitted to U.S. EPA within 10 weeks following completion of the 
sampling. 

The proposal presented by the ACS Order Respondents 
relies, in large part, on the use of advanced 
statistical methods. In the meetings, U.S. EPA has 
articulated severe reservations about the use and 
significance of the statistical methods proposed 
and specifically the use of the 95% upper 
confidence limit of the prediction interval (95% 
UCLP), as presented. Based upon this, more 
information was provided by Order Respondents. 
U.S. EPA has spent a considerable amount of time 
evaluating the pr~posal. However, U.S. EPA still 
has reservation about the use of the statistics. 
U.S. EPA could provide numerous comments to support 
the conclusion, if wanted. In the interest of 
methods presented are not supportable. Hence, the 
proposal using the statistical methods is not 
approved. Delete all references to the UCLP. As 
stated above, U.S. EPA will provide specific 
comments upon request. 

Response: Reference to the previously proposed statistical method 
have been deleted from the text, tables and figures of the revised 
baseline monitoring report and groundwater monitoring plan. The 
statistical methods to trigger response, have been replaced by a direct 
numeric method as agreed upon between the ACS Group and U.S. EPA 
at recent meetings and as described in Comment 62, later in this 
document. 
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4. Subsequent to the submittal of the Technical 
Memorandum, U.S. EPA was informed by way of a letter 
dated March 16, 1998, that the laboratory that has 
been used by the Order Respondents and approved by 
U.S. EPA for analysis of groundwater, soil and 
sediment samples has filed for bankruptcy. Two 
other laboratories have been proposed; these are 
CompuChem, a division of Liberty Analytical Corp. 
(NC), and Quanterra Environmental Services. 

5. 

Response: Quanterra Environmental Services has been selected as the 
laboratory, and the samples collected in June 1998 were analyzed at their 
facilities. 

Subsequent to the submittal of the Technical 
Memorandum, U.S. EPA was offered, at the February 
24, 1998, meeting, an explanation for the phenol 
detections from Order Respondents that there exists 
a possibility that the tubing used to sample the. 
groundwater may have contributed to phenol 
contamination detected in the groundwater. EPA 
agreed that the suggestion of the phenol being 
associated with the pump tubing is a plausible 
hypothesis and should be presented in this document 
and a clear proposal for testing the hypothesis was 
made and implemented. U.S. EPA was informed by way 
of a fax dated April 1, 1998, the results of the 
investigation. However, phenols are contaminants 
of concern at this site; that is, phenol is a 
contaminant which is associated with past site 
activities. The information recently presented will 
be reviewed further by U.S. EPA based upon the 
submissions made by the Order Respondents. Until 
this issue i's resolved, phenols should be included 
in the list of indicator compounds. U.S. EPA and 
IDEM have not had adequate time to fully review this 
information. EPA will review the submittal along 
with the review of the data from groundwater samples 
from the next round of sampling using the 
polyethylene tubing, and make a decision for future 
sampling events, In the meantime, polyethylene 
tubing may be used in the next sampling event. 

Response: As detailed in the response to general comment 2 above, the 
sampling schedule has been set up so that the next sampling round will 
be for full scan TCU TAL parameters. As Tables 12 and 13 show, 
Indicator parameters will be sampled in next in the fall of 1998. The 
current notes on these tables defining the indicator list include phenol 
and phthalates. If and when sampling results indicate that the phenol 
and I or phthalates are protocol or lab related rather than Site related, 
the case will be made to the U.S. EPA with a request to eliminate the 
anomalous compounds from the indicator list for appropriate wells. 
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When approved, Tables 12 and 13 will be modified accordingly. 

Specific Comments 

6. Page ii, Executive Summary, fifth paragraph., second 
sentence. 
Rephrase as follows: "at and around the Site." 

Response: The text has been changed as requested. 

7. Page ii, Executive Summary, 2nd paragraph. 
First sentence states that MW9 is the only observed 
lower aquifer impact, but there are elevated levels 
of chloroethane at MWlOC (420 ppb) and ether (a VOA 
TIC at 12,000 ppb) at MW 51. Ether has been 
consistently detected at high levels at MWSl, which 
is screened at the top of the lower aquifer. 
Indicate this. 

Response: The additional provided to U.S. EPA in March has been 
added to the text of the revised report. 

8. Page ii; Executive Sn••ry, 4th paragraph. 
Remove the editorial statement "these appear to be 
unrelated to the ACS site and". 

Response: The text specified by this comment has been deleted and 
replaced by a description of the data regarding trace level VOCs 
detected In several private wells. 

9. Page ii; Executive Bgmmary. last paragraph. 
Remove "Nonetheless" from the second sentence. 

Response: The text has been changed as requested. 

10. Page iii; Executive SUmmary, first paragraph, fourth 
sentence. 
Replace "that" with "if". 

Response: The text has been changed as requested. 

11. Page iii; Executive Summary, 3rd paragraph. 
As is stated above, the statistical method proposed 
is not acceptable. Determining which indicator 
parameters must be based upon analyzing the results 
of spatial and historical data. 

Response: The text has been changed to remove the reference to 
statistical methods. 
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12. Page iii; Executive Summary, 4th paragraph. 
See General Comment #2. Clarify the approved 
sampling regime in the text. 

Response: The text has been changed as requested. 

13. Page 2, Section 2.1; Purpose and Scope, objectives, 
under second bullet. 
Rephrase as follows: monitor the effect, if any, of 
the remedial actions consisting of the barrier wall 
and partial perimeter groundwater containment system 

"at and around the Site", and other remedial 
actions. 

Response: The text has been changed as requested. 

14. Page 3, Section 2.2.2; Water Levels, Vertical 
Gradients Calculated for the Opper and Lower 
AqUifers. 
Gradients were calculated in this section using 
different methods. Vertical gradients in the upper 
aquifer wetlands area were calculated using the 
vertical distance between the midpoints of screens. 
Vertical gradients in the lower aquifer were 

calculated using the vertical distance between the 
bottom of the upper screen and the top of the lower 
screen. These gradients should be calculated using a 
consistent method. Please rectify this discrepancy. 

Response: Hydraulic gradients are calculated from two variables: the 
change in water elevation between two points and the distance over 
which that change occurred. The vertical gradient is calculated by 
dividing the change in water level between two adjacent wells screened at 
different depths by the vertical distance over which the water level 
change occurred. U.S. EPA's requ~t to use a "consistent" method is 
probably based on an assumption that there is a simple linear 
relationship between change in water level and vertical distance between 
the two well screens. However, the vertical well spacing is not the only 
variable, and so the relationship is not a linear one. While using the 
method requested by U.S. EPA would not likely result in any major 
change in groundwater flow interpretation, it would result in less precise 
gradient calculations than the methods used in the report. Text has been 
added in Section 2.2.2 on Pages 3 and 4 to explain the basis for using 
different methods used to calculate gradients in the upper aquifer, the 
lower aquifer, and across the confining clay layer. 

15. Page 4, Section 2.2.2; Water Levels, Vertical 
Gradients calculated for the Upper and Lower 
AqUifers. 
The head difference of one foot is explained as 
"clearly a measurement error". It is not clear why 
this "error" was not noted in the field and 
corrected then. Please address this. 
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Response: A crew of six spends a full day to collect water levels at all 
170 measurement locations in a single to achieve a database as 
representative as possible of"a single moment." We have made the 
decision not to provide the measuring crew with previous measurements 
at each location while they are in the field, since this might result in 
biasing the sampling results ( i.e., the technician might re-measure in an 
attempt to get closer to previous values, if an anomaly is seen). The 
downside to this approach is that it is not immediately apparent to the 
sampler if an error: is made in the field. Since the technician does not 
have the results of previous measurements while in the field, an error 
only becomes apparent when the groundwater elevations are being 
plotted to develop a contour map. 

During plotting, it is dramatically apparent if an error as great a one 
foot has been made in the measurement. Text has been added to Section 
2.2.2 explaining that the measurement error could not be corrected since 
it was not noticed in the field. 

16. Page 4, Section 2.2.3; Water Levels, Calculated 
Vertical Gradients. 
The vertical gradients between the Upper and Lower 
Aquifers were calculated using as the vertical 
distance the thickness of the clay confining layer 
between wells in each nest. They were calculated 
using a different method from the previous 
gradients. If there is no compelling reason, then 
the gradients must be calculated using consisted 
methods. Please rectify. 

Response: Further explanation of the appropriate methods to calculate 
vertical gradients are added to the text in Section 2.2.3. See response to 
comment 14 above for description of the technkai issues involved. 

17. Page 5, Section 2.4; Residential Well Sampling. 
Make mention of the prior report which discusses the 
local residential drinking water wells. 

Response: Residential wells were sampled in 1996 and 1997. Text has 
been added to Section 2.4 to make note of these sampling results. 

18. Page 5, Section 2.4; Residential Well Sampling. 
Provide more details to back up this statement. 
Discuss when the well was installed and the historic 
contamination. 

Response: Trace levels of VOC contamination have been detected in 
samples collected from two water supply wells (PW-R and PW-H). We 
don't have direct information to indicate when the residential wells were 
installed. We don't have historic data on contamination although we 
have the results of the previous sampling at PW -R. Text has been added, 
stating that the well has been sampled twice and that the results are 
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similar in both sampling events. Table 2-6 in the RI report includes the 
best available information regarding well construction dates for a few of 
the wells, but we have not been able to obtain well construction dates for 
most of the wells. The indications are that the wells in this vicinity were 
constructed in the 1950's, 1960's, and 1970's. 

19. Page 5, Section 2.4; Residential Well Sampling. 
Provide the address of the wells which were sampled. 

Response: Address numbers have been added to the residential wells 
listed in Section 2.4, as requested. 

20. Page 5, Section 2.4; Residential Well Sampling. 
As before, Respondents must request that preliminary 
residential well sampling results be reported from 
the laboratory on an expedited basis. Indicate this 
in the proposal. 

Response: Section 2.4 is a report on the sampling that was conducted in 
September 1998. Text has been added to Section 4.4 to indicate that in 
future sampling events, the analytical laboratory will be asked to provide 
the residential well results as soon as they are available. (To clarify, the 
samplilig analysis itself is not conducted on a rush or otherwise 
expedited schedule. ) 

21. Page 5, Section 2.4; Reaidential Well Sampling. 
Include the address number for each of the 
residential well sampling locations. 

Response: As indicated in the response to Comment 19 above, address 
numbers have been added to the residential wells listed in Section 2.4. 

22. Page 7, Section 3.2.1; Groundwater Plow the Upper 
Aquifer, fourth paragraph. 
Delete "and the relative simplicity." U.S. EPA 
believ~s that the groundwater flows are not simple. .~ 

For eA~ple, while the groundwater flow follows the 
same general pathway as the area, there is a high 
degree of variability in recharge and discharge on a 
local scale hence producing local variabilities. 
Free-phase liquids present at the site may not by 
driven by groundwater flow gradients, and have the 
potential to produce dramatic variability that is 
unrelated to the hydraulic gradient. In addition~ 
recent additions to the site such as the barrier 
wall will contribute to local variability. 

Response: The clause has been deleted as requested by U.S. EPA. 

23. Page 7, Section 3.2.2; Vertical Gradients in the 
Upper Aauifer. 
Begin the sentence with the following. "Due to the 
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presence of higher levels of benzene at the base of 
the aquifer relative to that of the surface of the 
upper aquifer which was determined during the tracer 
investigation ... " 

Response: The text in the revised report has been modified as requested 
by U.S. EPA. . 

24. Page 8, Section 3.2.2; Vertical Gradients in the 
tlpper Aquifer. 

25. 

Rephrase such as: From the accumulated data between 
August 1996 and September 1997, there are not 
consistent vertical gradients across the aquifer. 
While, in general the vertical gradients are 
upwards, which is the typical occurrence in a 
wetland area shelter groundwater discharges to the 
surface. However, there is some fluctuation between 
upwards and downwards. Delete the last sentence. 

Response: The text has been revised to simply report the observations 
from the data: that out of 20 calculated gradients, 14 were upward, 3 
were downward and 3 were zero. The last sentence has been deleted as 
requested by U.S. EPA. 

Page 8, Section 3.2.2; Vertical Gradients in the 
pPper Aquifer, last sentence. 
Remove sentence beginning with "Therefore, it will 
not be necessary to continue. collecting water levels 
at these piezometers pairs in future monitoring 
events." 

Response: The sentence has been deleted as directed by the U.S. EPA. 

26. Page 9, Section 3.2.4; Vertical Gra4ients in the 
L9wer Aquifer. 
Remove the following sentences from the text: 
"There-~~e it will not be necessary to measure wateL 
levels at all lower aquifer wells in each nested 
location in future monitoring activities. The water 
levels from just the uppermost well in each lower 
aquifer nest will be sufficient to develop the lower 
aquifer potentiometric maps." 

Response: The sentence has been deleted as directed by the U.S. EPA. 

27. Page 9, Section 3.2.5; Vertical Gradient Between 
Upper-and L9wer Aquifer, Second Sentence. 
In the sentence, "5" feet should be "2" feet. 

Response: U.S. EPA has made a similar request in a comment on a 
previous investigation (see Comment 21, in the U.S. EPA letter: 
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"Disapproval of the First Draft, Lower Aquifer Investigation Technical 
Memorandum; American Chemical Service NPL Superfund Site, Griffith, 
Indiana, dated August 5, 1996. 

In our response, in a letter dated September 27, 1996, and the 
accompanying report, we responded by including the following text. 

From the Rl investigation, it was evident that the clay confining layer was 
greater than 20 feet thick to the south of the site and less than five feet 
thick at the northern side of the Site {2.5 and 4.0 feet at CB-1 and MW33 , 
respectively). 

However, even after making three boreholes to install MW10C during the 
Rl, uncertainty remained regarding the thickness of the confining clay 
layer in an area 300 feet northwest of the ACS facility (Figure 2). Three 
boreholes were made in March and April 1990 to place a well at the 
MW10C location. The drillers experienced difliculty in maintaining an 
open hole and collecting representative samples. An additional soil 
boring, CB-1, was advanced to determine the clay thickness in the vicinity 
ofMW-10C. The thickness of day in CB-1 appeared to be approximately 
2.5 feet. The boring logs for MWIOA, MWIOB, MWIOC, and CB-1 are 
included in Appendix Al, and these show the uncertainty in the thickness 
of the clay layer that remained after the RI. Approximately 3.5 feet of 
lean clay was indicated between a depth of 15.5 and 19 feet at boring 
MWIOA. Approximately four feet of silty and sandy clay were indicated 
between a depth of 17 and 21 feet at MW1Ub. Approximately four feet of 
clay and silty clay were indicated at a depth of 16 feet in borehole for 
MWlOC. 

To be consistent with previous reports, the following text has been added 
to Section 3.2.5. · 

"Three borings made during the RI while installing monitoring well 
MW-lOC (MW-10A, MW-108, and MW-C). DriJUng conditions were 
difficult and the drillers found it difficult to keep an open hole and 
collect a representative sample from the clay confiDing layer. These 
borings indicated clay thicknesses of 3.5 feet, 4.0 feet, and 4.0 feet, 
respectively. To further investigate, a fourth boring, CB-1 was made in 
the vicinity of MW -1 OC and it indicated a clay thickness of 2.5 feet. " 

28. Page 9, Section 3.2.5; Vertical Gradient Between 
Upper and Lower Aquifer. 
Explain why the differing clay layer thickness 
causes the high degree of variability in the 
calculated downward gradients in the lower aquifer. 

Response: In this instance, the water level drop between the upper and 
lower aquifer occurs across the.clay confining layer. As explained in the 
response to Comment 14 above, hydraulic gradients are calculated by 
dividing the change in water elevation by the distance over which that 
change occurred. Therefore, the calculated gradient is the quotient of 
two variables: the numerator (the change in water level) and the 
denominator (the clay thickness). The gradient will vary in direct 
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proportion to changes in clay thickness and of course differences in 
water level. From Table 4 it is apparent that both the water levels and 
the clay thickness vary from one location to another. As the above 
explanation makes clear, this variability will result variability in 
calculated gradients. 

However, the key question is: "What is significant about the hydraulic 
gradients between the upper and lower aquifer?" It is not the 
variability. Therefore, Section 3.2.5 was included in the report to focus 
on the significant issue, which is that the vertical gradients are strongly 
downward between upper and lower aquifer. 

Text has been added to Section 3.2.5, summarizing the above discussion. 

29. Page 10, Section 3.2.5; Groundwater Flow System, 
Vertical Gradient Between Upper and Lower Aquifer. 
Indicate what is meant by the "strong" downward 
gradient. For example, state the actual calculated 
gradients. 

Response: The average horizontal gradient in the upper aquifer is on 
the order of 0.005. The vertical gradient between upper and lower 
aquifer is about two orders of magnitude greater. Therefore, is 
reasonable to state that vertical gradients are strong. Text has been 
added to provide the range of calculated gradients from Table 4. 

30. Page 10, Section 3.3; Xndicator Contaminants and 
Areas of Groundwater Contamination, Xdentified 
Sources of Groundwater Contamination. 
Remove the portion of the last sentence which begins 
with "and therefore, have been eliminated as sources 
of groundwater contamination for areas outside the 
wall." 

Response: The last part of the last sentence has been deleted in the 
\......,/ revised report as directed by U.S. EPA. 

31. Page 10, Section 3.3; Xndicator Contaminants and 
Areas of Groundwater Contamination, Xdentified 
Sources of Groundwater Contamination. 
There needs to be some mention of know locations of 
non-aqueous phase liquids (NAPLs), both light and 
dense, at and around the site. A figure showing 
this should be included and referenced here. Also, 
documentation must be provided to support the 
figure. Analyze the subsurface topography to 
determine any likely pathways for the NAPLs. Some 
of this information was provided to U.S. EPA 
subsequent to the submittal of the Technical 
Memorandum and must be included in the revised 
Technical Memorandum report. 
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Response: Three new figures and a table have been added to the revised 
report. Figure 7 is a map of the locations where NAPLs have been 
observed at the site. Figure 8 is a SurferTM calculated contour plot of the 
surface of the top of clay. Figure 9 is a C-size showing the top-of-clay 
elevations at each boring location where clay has been encountered. 
Table 9 is a listing of coordinates and clay elevation from soil borings. 
The table and figures are referenced in Sections 3.4 and 3.5 of the revised 
report. 

32. Page 10, Section 3.3; Identified Sources of 
Groundwater Contamination. 
Add the following to the text: There is some doubt 
as to the nature and extent of any non-aqueous phase 
liquids (NAPLs) that may be on and around the site. 

Response:, A statement has been added that the U.S. EPA has inquired 
as to the nature and extent of NAPLs. In addition, further clarification 
and references to the new table and figures have been added. 

33. Page 10, Section 3.3; Identified Sources of 
Groundwater Contamination. 
Delete the part of the last sentence starting with, 
and therefore. . . Add the following to the text. 
It is believed that further off-site migration of 
contaminants is limited by the barrier wall. There 
is some doubt as to the longevity of the barrier 
wall and how long it will continue to perform as an 
adequate containment mechanism. 

Response: The last part of the sentence has been deleted as requested. 
However, it is inappropriate to add a statement disclaiming longevity of 
the barrier wall. The final construction documentation is being 
prepared for the barrier wall and it will show that the barrier wall was 
built to highest standards for permanence and chemical resistance. The 
construction materials used and QA/QC standards followed were 
equivalent or in exceedance of those used in the construction of 
hazardous waste containment cells such as RCRA Subtitle C landfills. 
Text has been added explaining this and also observing that, like a 
RCRA landfill, long term monitoring will be conducted to document 
integrity (Section 3.5 on Page 13). 

34. Page 10, Section 3.3; Identified sources of 
Groundwater Contamination. 
The last sentence of this section asserts that the 
sources of groundwater cqntamination have been 
eliminated for areas outside the barrier wall. 
Provide data to support this assertion. U.S. EPA 
believes that the potential exists for continuing 
contamination remains as long as the sources remain. 
Multiple sources of contamination remain at the 
Site. Furthermore, there is some doubt as to the 
nature and extent of any free-phase liquids present. 
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Response: In response to Comment 29 above the last part of last 
sentence in Section 3.3 has been deleted. In addition, text has been 
added to Section 3.5, stating that as designed, the barrier wall was 
constructed outside areas that contain buried waste as it was defined by 
the Administrative Order. 

35. Page 10, section 3.4; Indicator Contaminants and 
Areas of Groundwater Contamination. 
See above general comment regarding the UCLP. 
Delete references throughout the section. 

Response: References to a statistical approach to data analysis have 
been removed from the text, as agreed with U.S. EPA in the meetings we 
had to discuss the groundwater monitoring plan during February and 
March, 1998. 

36. Page 11, Section 3.4.1; Indicator Contaminants and 
Areas of Groupdwater Cont••1nation, UPper AqUifer, 
2nd sentence. 
The frequency of detections as presented may be 
misleading because the dilutions of some samples {at 
MWSl) for instance can mask lower levels of other 
organics. Please qualify the statement. 

Response: Text has been added to state that relatively high 
concentrations of one or two compounds may mask detections of 
compounds if those compounds exist at concentrations two or more 
orders of magnitude lower in concentration. 

37. Page 11, section 3.4 •. 1; Indicator Contaminants and 
Areas of Groundwater Cor.tamination, Opper AqUifer, 
first paragraph. 
Figure 6 is labeled "Spatial and Temporal 
Variability of Historical VOC and SVOC 
Detections ... " is a figure concisely summarizing 
the historical variability of these detections is 
appropriate {and needed to support the argument for 
using indicator compounds). Unfortunately, this 
figure does not show temporal variability. It 
merely summarizes number of detections and gives the 
"95% UCLP" for each compound detected during the 
four quarters of baseline monitoring. 

Response: As agreed in several meetings earlier this year with the 
Agencies, statistical methods will not be used as ''triggers" for 
monitoring modification. Therefore, Figure 10 (which was Figure 6 in 
the earlier submittal) has be has been modified to contain the highest 
concentration detected of indicator parameters at each monitoring 
location during the baseline monitoring. The title on the figure has been 
modified to be consistent with the data in now shows. 

No mention has been made of the TICs found in the 
upper aquifer. It appears that the proposed 
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monitoring would not monitor the TICs. A summary of 
TICs is needed. 

Response: A discussion of TICs has been added to both Section 3.6.1 for 
the upper aquifer and Section 3.6.2 foa· the lower aquifer. 

38. Page 11, Section 3.4.1; Xndicator Contaminants and 
Areas of Groundwater Contamination, Opper Aquifer, 
second paragraph. 
It is stated that analytical results at MW48, MW49, 
MW13, and MW6 show consistent relatively high 
concentrations of benzene and chloroethane. While 
these wells do all show elevated levels, these 
levels have not been particularly consistent through 
time. More frequent monitoring than annual will be 
needed until consistent trends have been 
established. 

Response: As requested, the groundwater monitoring plan has been 
revised to includes a schedule for quarterly sampling of monitoring wells 
MW48 and MW49 (See Table 12). 

39. Page 11, Section 3.4.1; Indicator Contaminants and 
Areas of Groundwater Contamination, Upper Aquifer, 
fourth paragraph. 
A hypothesis is presented to explain the changing 
benzene concentrations at MW48 and MW49 as being due 
to changes in the flow patterns due to the PGCS; 
that contaminates are being "pulled" past these two 
wells. No data or analysis has been presented to 
suppo~t this hypothesis. While, MW49 is located 
fairly close to the PGCS, MW48 is located perhaps 
250 feet from the PGCS. The flow maps do not show 
gradients sufficient to produce these rapid effects. 
If there is other evidence to explain the 
fluctuating levels, it should be presented. These 
wells in particular require quarterly monitoring 
until the flow system is stabilized and consistent 
trends have been established. 

Response: As requested in Comment 38, the groundwater monitoring 
plan has been revised to include a schedule for quarterly sampling of 
monitoring wells MW48 and MW49 (See Table 12). 

40. Page 12, Section 3.4.1; Xndicator Contaminants and 
Areas of Groundwater Coptamipation, upper Aquifer. 
Add the following as a bullet point: Elevated 
levels of Phthalate in groundwater are a health 
concern. This is the reason that a maximum 
contaminant level for bis-(2-ehtylhexyl) phthalate 
or di-(2-ethylhexyl) phthalate (DEPH) has been set 
at 6 ug/L. 
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Response: A bullet has been added to Section 3.6.1. It is in general 
agreement with the above statement and lists the remediation level at 5.8 
ug/L as stated in Appendix B of the Statement of Work. 

Also, add the following bullet point: since 
phthalates have been detected in wells where at 
times when no benzene or other volatile have been 
detected, then the volatile will not serve to be an 
indicator of such. · 

Response: A statement has been added to the text in Section 3.6.1 
making the observation that benzene is not an indicator of phthalates at 
the ACS Site. 

41. Page 13, Section 3.4.1; Upper Aquifer, first full 
paragraph. 
Remove the word "likely". It is acceptable to 
replace with wording such· as: "it is feasible that 
some of the phenols may be due to natural causes, 
produces by the decay of organic matter." 

Response: The section on the phenol anomaly has been re-written to 
discuss the results of the sampling tube test and so the sentence 
referenced above has been deleted. 

42·. Page 11, Section 3.4.1; :Indicator Contaminants and 
Areas of Groundwater Contamination, Opper Aquifer, 
second paragraph. 
When speaking of "relatively" high levels give 
ranges or orders of magnitude so that it is clear 
what are the typical concentrations and what is 
considered a relatively high level. 

Response: A notation regarding the magnitude of concentration has 
been added to the text as requested in second paragraph of Section 3.6.1. 

43. Page 12, Section 3.4.1; :Indicator Contamin'"-.. .._s and 
Areas of Groundwater Contamination, Upper AqUifer. 
Phthalates are contaminants of concern at this site; 
that is, phthalates are contaminants which are 
associated with past site activities. Furthermore, 
phthalate detections continue to be problematic at 
this site; being detected with distressing 
frequency. While they can be field/laboratory 
artifacts, their continuing (though intermittent) 
persistence argues otherwise. The failure of the 
phthalate distribution to strongly correlate with 
the benzene and chloroethane distribution is not 
persuasive. They may be due to different releases 
than some of the other compounds. Their degradation 
potential differs from that of benzene or 
chloroethane. Consequently the distribution of the 
phthalate may reasonably differ from that of the 
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benzene and chloroethane. 

No Response is requested by this comment. 

44. Pages 13-14, Section 3.4.2; Indicator Contaminants 
and Areas of Groundwater Contamination, Lower 
Aquifer. 
See General Comment #5 above. 

See response to general comment #5. 

45. Page 13, Section 3.4.2; Indicator Contaminants and 
Areas of Groundwater Contamination, Lower Aquifer. 
Figure 7 is referred to in this section. Figure 7 
is labeled "Spatial and Temporal Variability of 
Historical VOC and SVOC Detections ... " It is a 
figure concisely summarizing the historical 
variability of these detections is appropriate (and 
needed to support the argument for using indicator 
compounds). Unfortunately, this figure does not 
show temporal variability. It merely summarizes 
number of detections and gives the "95% UCLP" for 
each compound detected during the four quarters of 
baseline monitoring. 

Response: In several meetings with the Agencies during February and 
March to discuss the future groundwater monitoring plan, it was agreed 
to discontinue the use of statisticai triggers. Therefore, the Figure 10 
(formerly Figure 7) has been modified to contain the highest 
concentrations and the number of detections of indicator parameters at 
each monitoring location. The title on the figure has b~n modified to be 
consistent with the data in now shows. 

46. Pages 13-14, Section 3.4.2; Indicator Contaminants 
and Areas of Groundwater Contamination, Lower 
Aquif•!'::· 
No meu ... ion has been made of the TICs found in the 
lower aquifer. A summary of TICs is needed. 

Response: A summary of the TIC detections was provide to U.S. EPA in 
February. That summary has been included in Section 3.4.2, as 
requested by U.S. EPA. 

47. Page 15, Section 4.0; Proposed Long Ter.m Monitoring 
Plan, last paragraph. 
Several objectives for the monitoring plan are 
listed. It is not clear what is the difference 
between the first objective ("monitor groundwater 
flow in the upper and lower aquifers") and the third 
objective (monitor hydrogeologic conditions (i.e., 
groundwater flow patterns and horizontal groundwater 
velocities} in the upper and lower aquifers). 
Clarification is needed. 
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Response: In the next comment, U.S. EPA provides six additional 
objectives to include in the text of the monitoring plan. Our response to 
both this comment and the next is to develop one single set of objectives 
acceptable to the Agencies and the ACS group by synthesis of the 
existing comments and the comments suggested below by U.S. EPA. See 
the response to the next comment. 

48. Page 15, Section 4.0, Proposed lona-ter.m groundwater 
monitoring Plan. 
Add the following objectives: 

to monitor groundwater quality in the upper and 
lower aquifer at the boundaries of the known 
extent of contamination to determine whether the 
contaminant plumes in the upper and lower 
aquifer are remaining constant, or are shrinking 

--, or expanding. 

~ to monitor groundwater quality in the interior of 
the plumes to determine how contaminant 
concentrations change with time and in response 
to remedial actions. 

to monitor the sources of groundwater 
contamination to determine any changes and how 
the sources may affect fate and transport of the 
contaminants and how the selected remedial 
action treatment may be affected; 

to continue to monitor how the upper aquifer 
contamination has affected the lower aquifer; 

to detect changes in concentrations of the 
sources present. Since there are still sources 
remaining in place on-site which in some cases 
hav ~ot been clearly defined, we can not make 
fate and transport predictions with confidence, 
and hence need to track the concentrations of 
sources detected; 

to measure water levels in the upper and lower 
aquifer to monitor water flow directions and 
vertical and horizontal gradients, and to 
determine how remedial actions are affecting 
groundwater flow patterns at the site. 

Response: Rather than simply append these six objectives to the eight 
that are already in the text, we recommended editing both groups to 
provide a single non-repetitive and concise set of objectives equally 
acceptable to the Agencies and the ACS Group. A set of objectives was 
developed from the above list and provided to U.S. EPA in May 1998. 
The final list is included in Section 4.1 on page 20 of the revised 
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document. 

49. Page 15, Section 4.3; Proposed Lonq-term Groundwater 
Monitoring Plan, Sampling Frequency. 
Based upon the homogeneity or the upper and lower 
aquifers and the low flow velocities, it has been 
proposed that there be a lower frequency for 
sampling than quarterly. However, there is enough 
inconsistency in contaminant levels that annual 
sampling is not sufficient. It is proposed to 
sample with a frequency of every third quarter for 
the first 3 years; annual except with a one quarter 
seasonal off-set. As was discussed in the recent 
meetings, there is not a sufficient database for 
most of the wells in the proposed monitoring program 
to have documented the presence or absence of 
seasonal changes. Continued quarterly monitoring 
would provide the basis to determine any season 
patterns. If this is not done, .the subsequent 
collection of data on a quarterly off-set schedule 
would not be useful. 

U.S. EPA believes that sampling semiannually may be 
sufficient (with some specific exceptions--MW48, 
MW49, and MW9R that will continue to require 
quarterly sampling of indicator parameters.) One 
sampling event per year should be for full scan 
analysis while the other sampling event may be for 
the short indicator parameters list. 

Response: Tables 12 and 13 have been developed to specify sampling at 
specific wells for the future. The table· summarizes a semi-annual 
sampling program that collects groundwater samples during the spring 
of each year for full scan analysis and collects samples each fall, for 
analysis of indicator parameters. Three specific wells, MW48, MW49, 
and MW9R are scheduled for quarterly sampling and indicator 
parameters, as required by this comment. 

It is premature to decide now to further reduce 
frequency in 4 years. Monitoring objectives will 
likely change somewhat as the remedy is fully 
implemented. It must be remembered that the 
monitoring program under consideration now is the 
monitoring program pending completion of the remedy, 
at which time, the monitoring program may need to be 
modified. However, monitoring shall be required 
until it is demonstrated, with confidence, that the 
remediation levels have been achieved. 

Response: Text has been added to Section 1.0 and 4.1 stating that the 
groundwater monitoring plan defined therein is an interim monitoring 
plan for the remediation phase. It is understood, that a long term 
monitoring plan will be developed to monitor the site groundwater after 
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the remediation has been completed. 

50. Page 16, Section 4.0, Proposed Long-term Groundwater 
Monitoring Plan, 5th bullet from top of page. 
Analysis of indicator parameters alone can not 
determine if the groundwater cleanup objectives are 
being met. That is why a full scan will be 
necessary at least once per year. Indicate this in 
the text. 

Response: As required, the text and tables have been revised to indicate 
that full scan analyses will be conducted once annually at the monitoring 
wells in the upper and lower aquifer monitoring network and at up to 
five residential wells (see Section 4.3). 

51. Page 16, Section 4.1.1; Water Level Measurements, 
Upper Aquifer Gauging Points. 
While it is not clear whether the proposal presented 
includes water levels continue to be measured 
quarterly as part of the groundwater treatment 
system monitoring. However, U.S. EPA believes it 
continues to be important and must be included. 
Reference should be made in this document to the 
relevant monitoring provisions of the groundwater 
treatment system monitoring. 

Response: A new section has been added to the Monitoring Plan 
(Section 4.2.2) summarizing the water level measurement locations and 
the analytical sampling locations and parameters that are being 
conducted for the BWES and PGCS under the Performance Standard 
Verification Plan (PSVP) for the Site. Section 4.5 commits to sampling 
the emuent from the PGCS treatment plant 

More frequent water level measurements are needed in 
the upper aquifer than annual until it has been 
established that the flow system around the barrier 
wall and PGCS are ln steady state. In addition, 
there is the potential for changing flow conditions 
due to changes in water management at the landfill. 
Water levels should be measured quarterly in the 
upper aquifer synoptically with the water level 
measurements done for the groundwater treatment 
system monitoring. 

Response: Table 11 is has been added to the monitoring plan to provide 
a complete list of all the wells, piezometers, and staff gauges to be 
measure on a quarterly basis. 

52. Page 17, Section 4.2.1, Groundwater Sampling and 
Analysis; Monitoring Wells. 
It is not clear how these areas were defined, for 
example arbitrarily, geographically, or by some 
other reason. It is important to know what wells 
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that have historically exhibited contamination along 
with those which do not exhibit contamination. 

Response: There are four specific and discrete areas in which the 
groundwater has been impacted at the Site. In the upper aquifer, 
groundwater flow has been radially outward from the firepond. The 
location of contaminant sources with this groundwater flow has resulted 
in three specific areas of impact within the upper aquifer. One area 
extends north from the site toward the drainage ditch. One area extends 
west into the wetland from ACS facility, and the third area extends to 
the south-southeast from the OtT Site Containment Area. These 
impacted areas have been called the North, West, and South Areas, 
respectively. Gradients are very Oat just east of the site along Colfax 
Avenue, so the groundwater flow is very slow, and the contaminant 
levels are low (less than 20 ug/L). There is no distinct basis for deciding 
where the north area ends and the 50uth area begins along Colfax, so the 
line was arbitrarily placed at about the midpoint of the Site. 

The only area in the lower aquifer that has consistently shown 
contamination by compounds with MCLs, is the area directly associated 
with the faulty casing at monitoring well MW9. Therefore, the fourth 
area defined in this section is the MW9 impact area. 

Figure 10 and 11 were prepared to provide an indication the information 
requested in this comment, specifically, the compounds that have been 
detected at each well, the highest detected concentrations of those 
compounds during the baseline sampling. There is some simplification 
in this Figure. For wells that have had historically shown groundwater 
impact by the indicator compounds, there may be some compounds not 
shown, if they have been detected intermittently and at trace levels (in 
comparison to the concentrations of the indicator compounds). In 
addition, time-trend plots have been developed for each well that has had 
repeated detections of compounds; these are compiled in Appendix b. 

53. Page 17, Section 4.1.2; Groundwater S•mplina and 
Analysis, Lower Aquifer Gauging Points. 
There is a contradiction between the text in this 
paragraph and the contents of Table 9, Proposed 
Groundwater Gauging Points. Revise Table 9 and the 
text to be in agreement. See General Comment #2 
above. 

Response: Table 11 (previously labeled Table 9) and the text have been 
revised as suggested. 

54. Page 18, Section 4.2.2, Private Wells. 
Explanation for sampling residential wells is too 
ambiguous. Clarify the procedure in more detail. 

Response: The text in Section 4.4 has been revised to clarify the ACS 
Group commitment to collect samples from up to five residential wells 
annually and to analyze those samples for full scan TCLff AL 
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parameters. As in the past, the ACS Group is committed to collect 
whatever data is technically justified to meet its obligations to the U.S. 
EPA. Also, in accordance with Comment 20, the reporting of the results 
will be reported immediately upon completion of analysis by the 
laboratory. 

55. Page 18, Section 4.2.2; Groundwater Sampling and 
Analysis, Private Wells. 
The text proposed that no private wells will be 
routinely monitored. U.S. EPA continues to believe 
that private wells must be sampled at least on an 
annual frequency basis and analyzed for "full scan" 
parameters. Given this concern by U.S. EPA, ACS 
Order Respondents had subsequently proposed to 
sample annually the 5 wells within the plume area. 
U.S. EPA approves of the five wells proposed to be 
sampled annually. In addition, any other well deemed 
necessary to be sampled by U.S. EPA shall also be 
sampled by the Order Respondents. Four weeks prior 
to the annual sampling event, u.s. EPA will be 
notified, in writing, that the sampling event will 
occur; the notice shall request from U.S. EPA the 
number and locations of residential wells to be 
sampled. If no response is sent by U.S. EPA within 
2 weeks of the monitoring event, then an assumption 
can be made that only the 5 above-mentioned sampling 
locations need to be sampled. 

Response: The ACS Group will give the U.S. EPA four weeks notice of 
the planned annual collection of samples from five residential wells in 
the ACS vicinity. If U.S. EPA refluests a change in the sampling within 
two weeks of the event, the ACS (;roup will consider the technical basis 
provided by the U.S. EPA. As in the past, the ACS Group is committed 
to collect whatever data is technically justified to meet it obligations to 
the U.S. EPA. See Section 4.4 on Page 23 of the revised report. 

56. Page 18, Section 4.2.4; Groundwater Sampling and 
Analysis, Analytical Parameters. 
Omitted are any indicator parameters for SVOCs. 
Phenol and phthalates should be included in the 
indicator parameter list. 

Response: It is understood that U.S. EPA requires additional data 
before agreeing to eliminate phenol and phthalates from the list of 
indicators for groundwater contamination. Therefore, the sampling is 
scheduled so that a full scan analysis, including phenol and phthalate, 
will be completed in June 1998, and the results will be available several 
months in advance of the indicator round (Tables 12 and 13). The 
current notes on these tables defining the indicator list include phenol 
and phthalates. If and when sampling results indicate that the phenol 
and I or phthalates are protocol or lab related rather than Site related, 
the case will be made to the U.S. EPA with a request to eliminate the 
anomalous compounds from the indicator list for appropriate wells. 
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When approved, Tables 12 and 13 will be modified accordingly. 

57. Page 18, Section 4.2.4.1; Groundwater Sampling and 
Analysis, vocs. 
It is proposed to include for analysis in the 
monitoring program only two volatile compounds as 
"indicator parameters". While these two compounds 
are the most pervasive volatile compounds detected 
at the site, the argument has not been adequately 
made that they are adequate surrogates for all the 
organics (including TICs and vinyl chloride) at the 
site. At the meetings, U.S. EPA discussed adding 
both chloroethane and vinyl chloride as indicator 
parameters. Subsequently, it has been brought to 
U.S. EPA's attention by IDEM that chloroethane and 
vinyl chloride are compounds with relatively high 
vapor pressures. Due to the sandy lithology from 
ground level throughout the extent of the depth of 
the upper aquifer and shallow groundwater throughout 
the area, volatilization through the unconsolidated ~ 
material of both compounds is a possibility that 
must be considered. Given this, it is reasonable to 
assume that analytical results could be biased low 
over time and distance. This may preclude the 
notion that these compounds alone could be relied 
upon to serve as viable indicator parameters for a 
long-term monitoring program. Hence, PCE, TCA, TCE, 
1,2-DCA have also been added to the list of VOC 
indicator parameters as well as benzene, 
chloroethane and vinyl chloride. 

Resoouse: PCE, TCE, TCA, DCE, VC, chloroethane, benzene, arsenic, 
and lead are acceptable as indicator parameters for VOCs. As shown on 
Tables 12 and 13, an indicator sampling event wiD be conducted during 
the fall of each year, and will include these compounds. 

In addition, all compounds (VOCs, SVOCs, PCBs, and 
metals) shall be monitored annually. 

Response: Tables 12 and 13 show that the wells in the upper and lower 
aquifer monitoring network will be sampled each spring and analY,zed 
for the full scan of TCLff AL parameters. 

58. Page 19, Section 4.2.4.2; Groundwater Sampling and 
Analysis, Metals. 
Refer to General Comment #2 above. 

To add some detail, the discussion presented in this 
Technical Memorandum for selecting indicator metals 
is confusing. There has been no discussion of the 
meaning or appropriateness of using a "95% UCLP". 
The requirement of a significant difference in 
concentration between interior wells and down 
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gradient and side gradient wells is unacceptable. 
It is not clear how interior wells are defined; it 
appears that there is no definition of "interior 
wells" independent of measured organic contamination 
levels. This is circular reasoning. Address this or 
delete it. 

Response: As agreed in meetings with the Agencies in February and 
March specifically to discuss the groundwater monitoring plan, the 95% 
UCLP will not be u.sed to analyze monitoring results. Therefore, the text 
has been modified by deleting references to statistical methods. 

59. Page 20, Section 4.2.4.2; Groundwater Sampling and 
Analysis, Metals. 
Arsenic and lead will be adequate indicators for 
metals in the groundwater monitoring program for the 
"indicator .. round. The other metals would be useful 
in showing any natural attenuation processes. 

'-" Response: Arsenic and lead are included as indicators for the 
groundwater monitoring plan. See the notes on Tables 12 and 13. 

60. Page 20, Section 4.4.1; Sampling and Analytical 
Procedures, Water Level Measurements. 

EPA believes that water levels should be measured 
more frequently than every third quarter (annual 
with season off-set}, as proposed in the 1997 
Groundwater Report. 

Hence, please revise the report to indicate the 
following: Water levels shall continue to be 
measured quarterly. This effort should be 
coordinated with the quarterly monitoring of the 
groundwater treatment system and barrier wall 
extraction system; monitoring of P-81 throt· -~, P-108. 
Along with measuring water levels at all wells 
indicated in general comment #2 above, water from 
the following piezometers/wells must be monitored on 
a quarterly basis: PZ-42, PZ-43, PZ-44, LW-1, LW-2, 
P-3, P-4, P-5, P-6, P-7, P-8, P-9, P-10, P-11, P-12, 
P-13, P-15, P-16, P-17, P-18, P-22, P-23, P-24, P-
25, P-26, P-27, P-28, P-29, P-30, P-31, P-32, P-35, 
P-36, P-37, P-38, P-39, P-40, P-41, P-46, P-50, P-
51, P-52, P-53, P-54, P-55, P-56, P-59, P-60, P-61, 
P-62, P-63, P-64, P-65, P-66, P-67, P-68, P-69, P-
70, P-71, and EW-1. Also, water from the following 
staff gauges must be monitored on a quarterly basis. 
SG-2, SG-7, SG-8R. Also inspection of the ditches 
must be made to determine whether any water is 
present; these are where the following staff gauges 
are located SG-1, SG-3, SG-5, SG-6, SG-11, and SG-
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12. 

Response: Table 11 (previously Table 9) in the Proposed Monitoring 
Plan has been modified to include the above listed well, piezometer and 
staff gage locations. 

61. Page 20, Section 4.4.2, Sampling and Analytical 
Procedures, Groundwater Sampling. 
It is proposed that there be no data validation 
unless "there are indications of groundwater data 
inconsistencies". This is unacceptable. As was 
discussed in recent meetings, some level of data 
validation is needed. While U.S. EPA may consider a 
reduced level of effort for data validation once 
sufficient data is available for a particular 
laboratory, that is not the case here since a new 
laboratory will be needed (See General Comment #4 
above) . Hence, full data validation continues to be 
required. 

Response: A commitment to conduct data validation of 100 percent of 
the data for the interim sampling plan period has been added to the text 
in Section 4.3.3. 

62. Pages 20-21, Section 4.5; Protocol to Revise 
Monitoring Plan. 
See General Comment #1 above. Revise the Technical 
Memorandum. The report proposed to determine 
whether increases in concentration have occurred by 
comparing it to a "intra well 95% UCLP". The actual 
trigger proposed using the "intra well 95% UCLP" as 
the actual trigger has been inadequately explained. 
While U.S. EPA is not in favor of this co.r1parison, 
EPA does agree with the concept of·a "trigger" level 
(i.e., a concentration level that exceedence of 
would trigger an action--additional sampling, ..___,~ 
monjr -ing plan modification, implementation of an 
additional remedial action) is reasonable. U.S. EPA 
believes that the trigger should be the highest 
detected level in the well to date. This trigger 
would be "frozen", and not change over time. If a 
level exceeds a trigger, then the conditions must be 
evaluated to determine what actions are necessary. 
Obviously many of the levels already exceed the 
remediation levels, so the trigger is not meant to 
determine when remedial actions are necessary. The 
Record of Decision controls what remedial actions 
are necessary. The trigger be the "red flag" that 
some condition is changing and needs to be evaluated 
to determine the cause and if it is already 
addressed. 

For wells located outside of the plume, wells in 
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which no levels over action levels (MCLS or the ROD 
remediation level, as applicable) have been 
detected, the "trigger" should be the action level. 
If there is an exceedence of the action level, this 
indicates plume expansion and warrants immediate 
action (additional sampling, monitoring plan 
modification, implementation of an additional 
remedial action) . 

Delete the discussion regarding the interval for re­
sampling. The need for resampling or other actions 
shall be determined once an exceedence is found 
during a regular sampling event. When the 
exceedence is confirmed, a response should be 
proposed within the next 90 days. 

The proposal implies that when monitoring for an 
area indicates levels are either below the 
remediation level or background, a revised 
monitoring plan that eliminates the wells in that 
area will be submitted. To be clear, elimination of 
wells in an area from the monitoring program must be 
contingent upon demonstrating that levels of all 
compounds, not just indicator compounds, are below 
the remediation level (or background), and by 
demonstrating that these levels will continue to 
remain below the remediation level (or background 
level) . 

Response: As agreed with the Agencies at several meetings during 
February and March to discuss the groundwater monitoring plan, 

· statistical methods wUI not be used to establish action triggers for the 
monitoring. Instead, it was agreed that the trigger level for each well, 
will be the highest detected concentration of any given contaminant. 
Furthermore, it was agreed that the response to a trigger event would 
depend upon the significance of the exceedance, and could range from no 
action, c · ·~r than reporting, to additional monitoring or remediation. 

Appendix C contains a listing of the maximum concentration of each 
contaminant analyzed for in each monitoring well during the baseline 
groundwater sampling at the Site. The results from future sampHng 
rounds will be compared to this list, and any detections that exceed the 
concentrations listed in the table, will be highlighted. In the analysis 
section of the groundwater monitoring report, each highlighted value 
will be evaluated for significance. · 

The evaluation will take a number of factors into account to determine 
significance. Factors will include; groundwater flow direction, 
concentration of the same compound in the well during previous 
sampling events, concentrations of the same compound at other nearby 
wells, and magnitude of the exceedance of the trigger. The exceedance 
will be considered significant if it shows that the area of groundwater 
contamination is increasing in area or in concentration. Trigger events 
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will be reported within 90 days of completion of the sample collection, 
and the report will include a recommendation to the Agencies for action. 
Actions may range from a limited action such as waiting until the next 

sampling event for another evaluation, to an actions such as additional 
sampling, modification of the sampling plan, or implementation of an 
additional remedial action. 

63. Appendix B; Statistical Methods Summary. 
The summary presented in this appendix is not 
understandable. See General Comment #2 above. 

Response: As agreed with the Agencies at several meetings during 
February and March to discuss the groundwater monitoring plan, 
statistical methods will not be used to establish action triggers for the 
monitoring. Therefore, no further explanation has been included in the 
text or Appendices. 

64. Table 8, SUmmary of Residential Well Sampling 
Results, page 1 of 5. 
Explain why no VOA results for ACS-PWY-02 are 
reported. Include resident name and address in the 
table. 

Response: 
A sample was collected from 1002 Reder Road at the request of U.S. 
EPA. The sample designation assigned to thiS well in the field was ACS­
PWY -02 and a duplicate of this sample was collected and designated 
ACS PWY-92. Due to a laboratory error, the sample ACS PWY-02 was 
analyzed for multi-concentration VOCs, not the planned low-level 
detection limits used for the private well samples. By the time the 
laboratory notified Montgomery Watson of its error, the holding time 
for the sample had elapsed so the laboratory could not reextract the 
sample to run low-level detection analysis. Therefore, VOC and VOC 
TIC data sheets do not exist for ACS-PWY -02. The duplicate sample 
results ACS-PWY -92 for 1002 Reder Road are included in Appendix G. 

65. T~e Trend Plot for MW48. 
Replace typo (MW6) in plot title with the correct 
well name (MW48). 

Response: The plot has been corrected as requested. 

66. Appendices D, E, and F. 
Explain why IEA, the approved laboratory, did not 
analyze the inorganic samples. Discuss why American 
Environmental was used. This laboratory was never 
approved, in advance, by U.S. EPA. 

Response: American Environmental purchased in 1997. While the 
ownership changed, there was no substantive change to the laboratory, 
staff, or procedures. The lab continued to follow the approved QAPP. 
Therefore, the American Environmental label on laboratory packets is 
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not an indication that the laboratory itself had changed or that the 
samples were analyzed by a different lab. 

67. ADDendix F. The appendix is missing the inorganic 
and pesticide/PCB data sheets for sample ACS-PWRE-
02, and the VOA and VOA TIC data sheets for sample 
ACS-PWY-02. 

Response: The Pesticide/PCB data sheets from ACS-PWRE-02 were 
inadvertently left out of Appendix F. It seems likely that during 
reproduction, this data sheet was "grabbed" with the one in front of it 
and therefore was not copied. The missing information is now included 
in the revised report. 
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EXECUTIVE SUMMARY 

This Technical Memorandum presents the results of the fourth quarter baseline 
groundwater sampling event for the American Chemical Service (ACS) NPL Site (Site) in 
Griffith, Indiana. It also provides a summary of the baseline sampling data in the context 
of previous sampling results and it includes a proposal for an interim groundwater 
monitoring plan {during remedial design and remedial action) on the basis of the 
aecumulated data and future requirements. 

The fourth sampling event for the baseline groundwater monitoring was initiated on 
September 22, 1997 with the measurement of wa.ter levels at staff gauges, piezometers, and 
monitoring wells on the ACS Site. During the next two weeks, groundwater samples were 
collected from 24 upper aquifer and 23 lower aquifer monitoring wells and submitted under 
standard chain-of-custody for laboratory analyses of the full scan Target Compound List 
(TCL) organic and Target Analyte List (TAL) parameters. The detected analytes and 
concentrations were generally consistent with previous sampling results. On October 2, 
1997, groundwater samples were collected from five residential wells in the vicinity and 
submitted for laboratory analysis of TCLIT AL parameters. 

Groundwater contour maps were developed for the upper and lower aquifers based on the 
September 1997 water level data. The interpreted groundwater flow patterns are consistent 
with flow patterns observed at the Site since the Remedial Investigation in 1991. 
Historically, the water table has been higher to the east 'of the ACS facility and lower to the 
west and south. Prior to construction of the barrier wall, there was a groundwater mound 
beneath the ACS Site, resulting from infiltration through the unvegetated surface of the 
ACS facility and from the ACS fire pond. The tesult~ng mound created·a hydraulic barrier 
that prevented east-to-west groundwater flow beneath the Site, and caused the groundwater 
to flow north and south from a divide just east of Colfax A venue; northward flow was 
directed around the ACS facility and southward flow was toward an area southeast of the 
Site with lower water table levels. 

There has been little change in the regional groundwater flow following completion of the 
barrier wall and perimeter groundwater containment system (PGCS) at the ACS Site. 
These two remedial projects, completed in June and July 1997, only resulted in .small 
localized changes in groundwater direction and velocity in the upper aquifer, mostly related 
to the 1500 foot groundwater extraction trench that is integral to the PGCS. The water 
table map developed from the September 1997 water level data shows that groundwater 
flow is still from east to west, with flow being diverted north around the ACS facility and 
to the south. The hydraulic barrier formerly caused by surface water infiltration on the 
ACS Site, has been replaced by the barrier wall. There is no observable change in the 
groundwater flow pattern in the lower aquifer resulting from the remedial construction. 
The lower aquifer potentiometric map developed from the September 1997 water level data 
indicates that, just as in the past, groundwater flow is from south to north in the lower sand 
aquifer beneath the ACS NPL Site. 

Executive Summary July 21. 1998 American Chemical Service. Inc. 
Baseline Groundwater Report Page i 



Four primary areas of buried waste have been identified as sources of groundwater 
contamination at and around the Site: the On-Site Containment Area, the Still Bottoms 
Area, the Off-Site Containment Area, and the Kapica-Pazmey Drum Recycling Area. 
Previous sampling, beginning in 1989 for the Remedial Investigation, has indicated that 
groundwater contamination extends southeast from the Off-Site Containment Area and 
north and west from the ACS facility in the upper aquifer. Monitoring wells installed in 
1996 have delineated the outer extent of groundwater impacts in each area. Benzene and 
chloroethane are the predominant groundwater contaminants. 

The only observed lower aquifer impact has been related to monitoring well MW9, which 
was installed in 1990 just west of the ACS facility. Soon after installation, chloroethane 
was detected in MW9, and then in 1995, benzene was detected in a sample from the well. 
A dye tracer test conducted during 1997 indicated that there is a leak between the upper and 
lower aquifers at MW9, probably along the well casing. MW9 was abandoned in February 
1998 and replaced by MW9R constructed ten feet north (downgradient) from the MW9 
location. Future sampling of the replacement well will be used to evaluate the 
effectiveness of the abandonment and the magnitude of the residual impact from the 
leakage. Ether, a volatile organic TIC (tentatively identified compound), has been detected 
in several lower aquifer wells located northwest of the ACS facility. Ether has been 
detected at a concentration of 12,000 ug!L at monitoring well MW5l. 

Residential wells were sampled during the remedial investigation and during 1996 and 
1997. In some sampling events there were occasional traces of VOCs reported in several 
samples, upgradient from the Site and to the far east of the Site. None of the detections 
exceeded levels of concern, such as MCLs. 

Construction of the PGCS and the barrier wall h<45 isolated the primary sources of 
groundwater contamination. Groundwater monitoring of the upper and lower aquifers will 
be required at and around the Site. Section 4 of this Technical Memorandum details an 
Interim Monitoring Plan to· be conducted during the next few years during remedial design 
and construction. The monitoring plan addresses: I) sampling locations, 2) sampling J 
parameters, 3) sampling frequency and 4 ), a protocol to modify the sampling or take other 
action, if necessary. 

The upper aquifer network of monitoring wells will monitor groundwater quality in three 
areas of groundwater contamination identified in the upper aquifer: one to the north, one to 
the west, and the other to the southeast of the ACS NPL Site. Perimeter and internal 
monitoring wells have been defined for each of these areas. Future monitoring at these 
locations will allow the boundaries of groundwater impacts to be closely monitored .. and 
provide early warning if it may be expanding Internal wells have been identified in the 
north and southeast areas. Results of periodic samples from these wells will provide an 
indication of the performance of the PGCS and barrier wall, show changes in groundwater 
quality over time, and provide a warning if groundwater impacts are becoming more 
significant. 
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The lower aquifer monitoring network wells will be used to: 1) document background 
groundwater quality, 2) monitor the behavior of the· area of contamination associated with 
groundwater leakage between the upper and lower aquifer at MW9, and 3), monitor the 
point of compliance at the downgradient boundary (north side) of the Site. 

Groundwater monitoring will be conducted on a semi-annual basis as remedial design and 
remedial action proceed. The upper and lower aquifer network will be sampled and 
analyzed for full scan TCUf AL. each spring. The second annual sampling event will be 
conducted each fall, with the samples analyzed for indicator parameters: PCE, TCE, TCA, 
DCE, 1,2-DCA, VC, chloroethane, benzene phenol, phthalates, arsenic, and lead. Because 
of recent fluctuations in the concentrations of VOCs at upper aquifer wells MW 48 and 
MW49 and because MW9R is a new well, these will be sampled on a quarterly basis and 
analyzed for indicator parameters. In addition, the water levels will be measured at the 
level monitoring network locations, analyzed, and reported on a quarterly basis. 
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1.0 INTRODUCTION 

This Technical Memorandum provides a summary of the Baseline Groundwater sampling 
conducted at the American Chemical Service (ACS) NPL Site (Site) in Griffith, Indiana 
during 1996 and 1997. The baseline sampling consisted of four consecutive quarterly 
sampling rounds of groundwater monitoring at approximately 48 monitoring wells. These 
rounds included samples collected at the monitoring network wells in: l) March, August, 
and November 1996, 2) April and March 1997, 3) June 1997, and 4) September 1997. The 
monitoring included: the measurement of water levels at monitoring wells, piezometers 
and staff gauges; the measurement of field parameters, and the collection and submittal of 
water samples for analysis of Target Compound List (TCL) organic and Target Analyte 
List (TAL) inorganic parameters. 

The remainder of this Technical Memorandum includes three sections: Section 2 provides 
a listing of the September 1997 sampling event, Section 3 presents a summary and 
evaluation of the four quarterly events of Baseline Sampling, and Section 4 presents a 
proposed interim groundwater monitoring plan to be in effect during the remedial design 
and remedial action phases at the Site. In addition, many of the monitoring wells were 
sampled four or five times prior the baseline sampling, including sampling during and 
following the remedial investigation. 
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2.0 SEPTEMBER 1997 SAMPLING 

2.1 PURPOSE AND SCOPE 

The fourth round of the Baseline Groundwater Sampling Program, conducted in September 
1997, consisted of measuring water levels and collecting groundwater samples. 

• Water levels were measured at staff gauges and upper and lower aquifer wells and 
piezometers on September 22, 1997. 

• Groundwater samples were collected from 24 monitoring wells screened in the 
upper aquifer and 23 monitoring wells screened in the lower aquifer during the 
weeks of September 22, 1997 and September 29, 1997 and analyzed for 
TCL/f AL parameters. 

In addition, and at the request of U.S. EPA, water samples were collected at five nearby 
residences and analyzed for full scan TClJT AL parameters. 

As defined in the October 1996 Phase 2 Upper Aquifer Technical Memorandum (revised 
June 1997), the objectives of monitoring the upper aquifer are to: 

• Monitor groundwater quality at the boundaries of the known extent of 
contamination to determine whether the containinant plume in the upper aquifer is 
stable or expanding. 

• Measure water levels in the upper aquifer to determine how remedial actions 
affect groundwater flow patterns at the Site. 

• Monitor groundwater quality in the plume interior to determine how contaminant 
concentrations change in response to remedial actions. 

The objectives of monitoring of the lower aquifer (listed in the September 1996 Lower 
Aquifer Investigation Report (revised June 1997), are to: 

• Verify the historic northerly horizontal groundwater gradient; 

• Monitor the effect of the remedial actions consisting of the barrier wall, the 
northside perimeter groundwater containment system and other remedial actions 
at and around the Site, on groundwater flow patterns; and 

• Monitor for the presence of contaminants, if any, that may migrate from the upper 
aquifer to the lower aquifer. 
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Monitoring well locations and sampling parameters for the September 1997 upper aquifer 
monitoring activities are described in the Phase II Upper Aquifer Investigation Technical 
Memorandum, revised June 1997. Well locations and sampling parameters for the 
September 1997 lower aquifer monitoring activities are described in the Lower Aquifer 
Investigation Report Technical Memorandum, revised June 1997. 

As in previous sampling events, the September sampling was conducted in accordance with 
U.S. EPA-approved Specific Operating Procedures (SOPs), and the approved Quality 
Assurance Project Plan (QAPP). 

2.2 WATER LEVELS 

Water levels were measured at the monitoring wells, piezometers, and staff gauges on 
September 22, 1997. Three additional sets of paired piezometers (Pl01-Pl06) were 
installed on September 25, 1997. These piezometer pairs were installed to complete the 
level monitoring system for the barrier wall built around the waste areas at the Site during 
1997. In addition, piezometers P 1, P20, P40, P41, and P49, which were damaged during 
barrier wall construction, were replaced. The new piezometers were surveyed, but because 
they were installed after the September 22, 1997 gauging event, these piezometers are not 
included in the tables and figures accompanying this Technical Memorandum. 

2.2.1 Plots of Water Table and Lower Aquifer Potentiometric Surface 
Water level measurements are presented in Table 1, which also includes map coordinates 
(reference points), top of inside the well casing elevations, and calculated groundwater 
elevations for the measurement points. Figure 1 is a water table contour map prepared 
from the calculated groundwater elevations (plotted adjacent to the well, piezometer, and 
staff gauge symbol). Figure 2 is a water table contour plot for November 1996 before the 
barrier wall and perimeter groundwater containment system were constructed. Figure 3 
shows the potentiometric surface for the lower aquifer based on the groundwater elevations 
at the uppermost well at each lower aquifer well nest (calculated groundwater elevations 
are plotted adjacent to well and piezometer symbols). 

2.2.2 Vertical Gradients Calculated for the Upper and Lower Aquifers 
Vertical gradients were calculated for both the upper and lower aquifers on the basis of 
water level measurement data from adjacent wells and piezometers screened at different 
depths in each aquifer. 

A summary of vertical hydraulic gradients calculated for nested piezometers in the wetland 
area is presented in Table 2. Vertical gradients were calculated by dividing the difference 
in head between nested piezometers by the distance between the screen midpoints. 
(Piezometers screened at the base of the upper aquifer have screens that are two feet long. 
Piezometers placed to measure the water table are constructed with ten-foot long screens 
placed to intersect the water table. Therefore, the distance between screen midpoints is an 
accurate representation of the screen separation, and is appropriate for making the vertical 
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gradient calculation). Vertical gradients in the wetland area appear to be upward, but low 
in magnitude. 

Vertical gradients calculated for nested wells screened within the lower aquifer during the 
September 1997 water level monitoring event are presented in Table 3. The gradients were 
calculated by dividing the difference in head between nested wells by the distance between 
the bottom of the upper screen and the top of the lower screen at each well location. These 
reference points were selected rather than screen centers in order to provide the most 
accurate vertical gradient calculations. Most of the lower aquifer wells have ten foot long 
screens, the differences in water levels at adjacent lower aquifer wells are generally quite 
small (most less than 0.02 feet), and the vertical separation between screens is 20 feet or 
less in most cases. In order to avoid biasing the calculated gradients low, it was appropriate 
to use the bottom and top of adjacent well screens rather than screen centers. 

Four of the gradients calculated between upper, middle, and lower zones were downward, 
two were upward, and four were within the margin of potential error in the water level 
measurements. The largest downward gradient was calculated for MW8/MW31, where a 
difference of one foot was recorded between MW8 and MW31. This is clearly a: 
measurement error at MW8, since previously, MW8 and MW31 have shown water 
elevations that are within several hundredths of a foot of each other. The error was not 
discovered until the actual groundwater elevations were calculated from the water depth 
measurements. Since the calculation was made several days after measurement, it was too 
late to collect another contemporaneous, accurate measurement. The largest upward 
gradient was observed at the MW29/MW34/MW9 well nest, where an upward gradient of 
0.0013 was calculated between wells MW29 and MW34. Where gradients are measurable, 
there seems to be a general downward gradient from the upper to the middle part of the 
lower aquifer and &n upward gradient from the bottom to the middle of the lower aquifer. 
As a result, there is little overall gradient between the top and bottom of the lower aquifer. 

2.2.3 Calculated Vertical Gradients Between the Upper and Lower Aquifers 
Calculated vertical gradients between wells screened in the upper aquifer and lower aquifer 
are presented in Table 4. In general head levels are more than ten feet higher in the upper 
aquifer than in the lower aquifer. It is clear that the water level drop occurs across the clay 
layer between the upper and lower aquifer rather than across the entire distance between 
well screens in the upper and lower aquifer. Therefore, vertical gradients were calculated 
by dividing the difference in head between the upper and lower aquifer wells by the 
thickness of the clay confining layer between the two wells. Strong downward vertical 
gradients ranged from -0.37 calculated between MW 17 and MW28 to -0.82 between P27 
andMW9. 
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2.3 GROUNDWATER SAMPLING 

Prior to samplit:Jg, monitoring wells were purged using low-flow methods in accordance 
with the approved Monitoring Well Sampling SOP for the Upper Aquifer Investigation 
(revision: March 21, 1997). Field parameters, pH, specific conductivity, temperature, and 
turbidity, were measured and recorded during well purging activities (Table 5). 

2.3.1 Upper Aquifer Analytical. Results 
Laboratory analytical reports for VOC, SVOC, PCB, and inorganic compound analyses of 
samples from upper aquifer monitoring wells are compiled in Appendix D. Compounds 
detected in samples are summarized in Table 6. The detections of primary contaminants of 
concern (as identified in previous sampling rounds) are summarized for each upper aquifer 
well on Figure 4. The results are consistent with previous sampling data and are discussed 
in the context of all four quarters of baseline sampling in Section 3. Appendix C contains 
time trend plots for benzene and chloroethane in upper wells and also a listing of all 
analytical detections in each upper aquifer well. 

2.3.2 Lower Aquifer Analytical Results 
Laboratory analytical reports for VOC, SVOC, PCB, and inorganic compound analyses of 
samples from the lower aquifer monitoring wells are compiled in Appendix E. Compounds 
detected in samples are summarized in Table 7 for each lower aquifer well and shown on 
Figure 5. The results of the sampling are consistent with previous results and are discussed 
in the context of all four quarters of baseline sampling in Section 3. Appendix C contains 
time trend plots for benzene and chloroethane in lower wells and also a listing of all 
analytical detections in each lower aquifer well. 

Monitoring Well MW9 is a lower aquifer monitoring well that has a history of groundwater 
contamination. The well was installed in March 1990 using a double casing method. 
Within six months, low levels of chloroethane were detected in samples collected from the 
well. Benzene was detected in a sample from the well in January 1995 and chloroethane 
and benzene have been detected at generally increasing concentrations in saJT'"Jles since that 
time. Although a review of the construction report for the well did not provide any 
indication of irregularities in the well construction, the sudden appearance and quick 
increase in concentrations seemed to suggest that the benzene and chloroethane were 
migrating down the well casing rather than coming from some other more diffuse or distant 
source. 

Therefore, Montgomery Watson developed a tracer test procedure to evaluate whether or 
not groundwater was migrating from the upper to lower aquifer in the immediate vicinity of 
MW9. After U.S. EPA approved the procedure, the tracer test was conducted. Dye and 
ionic tracers were injected in the upper aquifer in the vicinity of MW9. After 60 days, the 
dye tracer was detected in groundwater taken from MW9, confirming that there is a leak 
between the upper and lower aquifers at this location, probably along the well casing. 
Following the U.S. EPA approved plan. MW9 was abandoned in February 1998 and 
replaced by MW9R, located approximately ten feet north (downgradient) from the original 
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MW9 location. The results of future sampling of the new well and MW 1 OC, which is 
downgradient, will be used to evaluate the effectiveness of the abandonment. · 

2.4 RESIDENTIAL WELL SAMPLING 

Samples were collected at 18 residential wells in March 1997. The samples were analyzed 
for full scan TCUT AL compounds. Trace levels of VOCs were detected in several of the 
wells, but none of the detections was above an MCL. Wells at the following five addresses 
were re-sampled concurrent with the September 1997 groundwater sampling event: 938 
South Arbogast, 1014 South Arbogast, 1033 Reder Road, 1130 Reder Road (two houses 
served by the same well}, and 430 East A venue H. 

The sample to be collected from 938 S. Arbogast was not collected because this address 
had previously been connected to the City of Griffith water and sewer utilities. Therefore, 
U.S. EPA instructed Montgomery Watson to collect a sample from 1002 Reder Rd. The V 
sample designation assigned to this well in the field was ACS-PWY -02 and a duplicate of 
this sample was collected and designated ACS-PWY -92. Due to a laboratory error, the 
sample from ACS-PWY -02 was analyzed for multi-concentration VOCs, not the required 
low-level detection limits used for the private well samples. By the time the laboratory 
notified Montgomery Watson of this mistake, the sample was beyond the allowable holding 
time, and the laboratory could not re-extract the sample to run low-level detection limit 
VOCs. Therefore, the VOC and VOC TIC data sheets for ACS-PWY -02 are not available. 
However, because sample ACS-PWY92-02 was a duplicate of ACS-PWY -02, low-level 
detection limit VOCs and VOC TICs are available from 1002 Reder Rd., and are included 
in Appendix F. 

Sample Identifier 
PWY-02 
PWD-02 
PWRC-02 
PWRE-02 
PWK-02 
PWZ-02 

Address 
l 002 Reder Road 
1033 Reder Road 
1130 Reder Road (Center House) 
1130 Reder Road (East House) 
l 014 South Arbogast 
430 East A venue H 

The locations of the residential wells east and south of the Site are shown on Figure 6. 
Each residential well sample was analyzed for TCL and TAL parameters using low 
detection limit analytical methods. The sampling results are tabulated in Appendix F and 
the analytical detections are summarized in Table 8. 

The September 1997 sampling results (the sampling date was actually October 2, 1997) 
were similar to the March 1997 sampling. In sample from residential well PWK, TCE was 
detected at 0.3 parts per billion in March and at 0.2 parts per billion in September. PWK is 
screened in the lower aquifer, upgradient (south of the Site) and outside the footprint of the 
upper aquifer impacted groundwater. The samples from PWRE and PWRC again showed 
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trace levels of VOCs, as they did in the March sampling. However, in March the detected 
VOCs were 2-butanone detected at 3 parts per billion and vinyl chloride detected at 0.3 and 
0.2 parts per billion. In the samples collected in September, only one VOC was detected: 
methylene chloride at 0.2 parts billion. 
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3.0 EVALUATION OF BASELINE SAMPLING DATA 

3.1 SUMMARY OF AVAILABLE GROUNDWATER DATA 

The Remedial Investigation for the ACS NPL Site was initiated in 1988. Since that time 
28 upper aquifer and 25 lower aquifer monitoring wells have been installed and sampled 
numerous times. In addition, more than 100 upper aquifer piezometers, three lower aquifer 
piezometers, and 12 surface water staff gauges have been installed and used to develop 
groundwater elevation maps on numerous occasions. Water levels and samples from these 
points have been used to complete a number of hydrogeologic evaluations starting with the 
Hydrogeologic Technical Memorandum and continuing with the Remedial Investigation 
Report and subsequent monitoring reports. The following evaluation of the groundwater 
flow system, aquifer geochemistry, and contaminant distributions is based on previous 
reports and the Baseline Groundwater monitoring conducted in 1996 and 1997. 

3.2 GROUNDWATERFLOWSYSTEM 

3.2.1 Groundwater Flow in the Upper Aquifer 
Following the collection of water level information i!l Tune 1997, two remedial 
construction projects have been completed: the Perimeter Groundwater Containment 
System (PGCS) and the Barrier Wall and Extraction SY,stem (BWES). The effect of these 
structures on the upper aquifer groundwater flow system is evident in comparing Figures 1 
and 2. Figure 2 illustrates the water table configuration prior to construction and Figure 1 
illustrates the water table configuration after construction. Comparison of the contour 
patterns on these two figures indicates that changes have occurred locally in the flow 
pattern, but that the general regional groundwater flow paths are unchanged. 

The highest groundwater levels in the upper aquifer (other than inside the barrier wall) are 
located east of the ACS facility as indicated by MW18 and P60 (Figure 1). These high 
water levels suggest the presence of a groundwater mound approximately along Reder 
Road. Groundwater flows to the north and south from this mound. The lowest 
groundwater elevations are to the west and south of the ACS facility. To the west, the 
groundwater sinks are the drainage ditch between SG 11, SG5, SG6 and SG3, and the 
Griffith Landfill leachate collection system (shown by SG2 and P22). The water table is 
also lower to the south at locations such as MW43 and MW44. In general, groundwater 
flow in the vicinity of the Site is from the groundwater mound along Reder road, toward 
the groundwater lows in the west and south. In addition, the collection trench for the 
PGCS is a groundwater sink to the northwest and west of the ACS facility, as shown by the 
water table depression between P82 and P91. 

The barrier wall prevents groundwater tlow directly to ·the west from Colfax Avenue. 
Groundwater flows both north and south from the Reder Road mound. The flow to the 
north curves around the north end of the barrier wall and is collected in the PGCS 
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extraction trench (P83) or discharged to the drainage ditch (just beyond MW48). 
Groundwater also flows south from the Reder Road mound toward the south/southwest. 

The effect of the PGCS extraction system and effluent discharge is evident in the wetland 
to the west of the ACS facility. The 629 and 630 contour lines west of the ACS facility 
illustrate this effect. The 629 foot elevation contour line wraps around most of the PGCS 
extraction trench due to lower water levels at P91, P88, and P85. A few hundred feet 
further to the west, the 630 foot contour line outlines a local groundwater high caused by 
treated water discharges into the wetlands from the PGCS. 

While the barrier wall now prevents groundwater flow west across Colfax Avenue, 
westerly flow across Colfax A venue was previously limited by a hydraulic barrier. Figure 
2 (the November 1996 water table plot) shows similar general groundwater flow from east 
of Colfax toward the groundwater lows at the drainage ditch, the landfill leachate collection 
system or the far south part of the Site. Prior to construction of the barrier wall, surface 
water infiltration to the water table on the ACS Site and through the ACS facility fire pond 
(shown by SG7) caused a groundwater high near the center of the Site, resulting in radial 
groundwater flow from the ACS Site, and a hydraulic barrier to westerly flow across 
Colfax A venue. 

The upper aquifer matrix is a homogeneous silty sand with no evidence of interlayering or 
bedding complexities. Since the water table maps are based on water levels collected at 12 
staff gauges, 28 wells, and more than 100 piezometers, very little interpolation has been 
required to develop detailed contour plots. All water 'table maps developed for the ACS 
Site since the remedial investigation in 1991 have consistently shown the same general 
groundwater flow patterns. While the contour lines defining the water table are curved, 
they clearly show consistent groundwater flow pathways from recharge to discharge areas. 
The average calculated groundwater flow velocity in the upper aquifer is on the order of 50 
feet per year, but the rate probably ranges from a minimum rate of less than 10 feet per year 
to greater than 200 feet per year. The only locations where the groundwater velocity may 
exceed 100 feet per year are in the vicinity of the PGCS extraction trench and the Griffith 
Landfill leachate collection system. (Detailed groundwater velocity calculations. based on 
the RI aquifer tests and the pumping test conducted in March 1995, are summarized in 
Appendix A.) 

Because of the homogeneity of the upper aquifer, the total number of staff gauges, wells. 
and piezometers can be reduced for future monitoring events. The level measurement 
locations necessary to develop accurate water table maps are presented in Section 4.2.1. 

3.2.2 Vertical Gradients in the Upper Aquifer 
Due to the presence of elevated levels of benzene at the base of the upper aquifer relative to 
that of the surface of the upper aquifer which was determined during the tracer 
investigation, U.S. EPA was concerned that there might be downward gradients in the 
upper aquifer in the wetland. and so required the installation of four sets of nested 
piezometers in the wetland to the west of the ACS facility. Table 2 shows the upper aquifer 
vertical gradient calculations based on the September 1997 water level measurements. The 
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vertical gradients recorded at each of the four nested piezometer locations for the past five 
quarters are tabulated below. 

Piezometer August November March June September 
Nest 1996 1996 1997 1997 1997 

P641P65 0.009 0.000 0.016 -0.062 0.022 
P66/P67 0.005 0.005 -0.003 0.013 0.007 
P681P69 0.000 0.000 0.010 0.002 0.003 
P70/P71 -0.020 0.006 0.030 0.042 0.035 

Out of the 20 vertical gradients calculated from these four dual piezometer locations in the 
upper aquifer in the wetland, three were downward, three were zero, and 14 gradients were 
upward. From these accumulated data, it is apparent that the general vertical gradients are 
upward, which is the typical occurrence in a wetland area where groundwater discharges to 
the surface. 

3.2.3 Groundwater Flow in the Lower Aquifer 
Water levels were measured at staff gauges and the lower aquifer monitoring wells and 
piezometers on September 22, 1997. The measurements are recorded in Table I which also 
includes the map coordinates and the calculated water elevation for each measurement 
point. Figure 3 is a plot of the potentiometric surface for the lower aquifer based on the 
water levels measured at the uppermost well at each lower aquifer well nest. The 
calculated water elevations are plotted adjacent to the well, piezometer, or staff gauge 
symbol. · 

Consistent with the historical groundwater data, the groundwater flow in the lower aquifer 
is essentially northward. The horizontal hydraulic gradient in the lower aquifer was 
calculated using the measured difference in head between MW22, located in the southern 
portion of the Site, and MWlO, located at the northern Site boundary. This difference, 1.0 
foot on September 22, 1997, was then divided by the lateral distance between the two wells 
(2,850 feet). Based on this calculation, the horizontal hydraulic gradient in the lower 
aquifer is 0.00035. As illustrated in the following table, the September 22, 1997 lower 
aquifer horizontal hydraulic gradient is consistent with previously calculated gradients. 

_J!eport of HydrauUc: Gradient in Lower A_q_ui_fe_r ___ H_onz_·_o __ n_tai_H_,._y_d_ra_u_li-'-c-'G_r_ad-'-i--en=--t 
Remedial Investigation Report (June 1991) 0.0006 
Technical Memorandum (October 1995) 0.00041 
Lower Aquifer Tech Memo (September 1996) 0.00047 
Groundwater Monitoring Report (August 1996) 0.00047 
Groundwater Monitoring Report (November 1996) 0.00049 
Groundwater Monitoring Report (March 1997) 0.00040 
Groundwater Monitoring Report (June 1997) 0.00044 
This Groundwater Monitoring Report 0.00035 

These accumulated data show a relatively low horizontal hydraulic gradient in the lower 
aquifer that may be decreasing with time. The lower aquifer is homogeneous like the upper 
aquifer. It also consists of sand. although it contains more gravel than the upper aquifer. 
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Potentiometric maps developed since the remedial investigation in 1991 have shown a 
consistent gradient from south to north. Based on these hydraulic gradients and the 
hydraulic conductivity values calculated from slug test results during the RI, the 
groundwater flow rate in the lower aquifer is on the order of 50 feet per year. (Appendix A 
contains the lower aquifer groundwater velocity calculations.) If the hydraulic gradient is 
decreasing, the groundwater velocity would be decreasing proportionately. 

3.2.4 Vertical Gradients in the Lower Aquifer 
Seven nested well sets have been installed in the lower aquifer. At each location, there are 
two or three monitoring wells and/or piezometers, each screened at a different depth within 
the lower aquifer. The water levels recorded for each of these wells are summarized in 
Table I and were used to calculate vertical hydraulic gradients between well screen 
intervals and the top and bottom of the lower aquifer at each location. Table 3 summarizes 
these calculated vertical gradients. Vertical gradients in the lower aquifer have been 
similarly calculated for each of the past five quarters. Tabulated below are the vertical 
gradients calculated between the top and bottom of the lower aquifer during that time 
period. 

Weii/Piezo August November March June September 
Nest 1996 1996 1997 1997 1997 

MW7/MW36 0.0 0.0004 -0.0006 -0.0010 0.0 
MW81MW32 0.0002 0.0002 0.0 0.0 NA 
MW9/MW34 -0.0002 -0.0002 0.0005 0.0 0.0 

MWS11MW33 NA -0.0004 0.0 . 0.0 0.0 
MW281PZ43 -0.0006 0.0028 0.0 0.0 0.0 

MWS2/MWS3 NA NA -0.0008 -0.0004 -0.0004 
MWS4/MWSS NA NA 0.'..008 0.0 0.0 

Note 
Value of "0.0" indicates that the vertical gradient was not measurable. 
NA = A water level necessary for the calculation was not available 

From a review of the accumulated data between August 1996 and September 1997, it is 
apparent that there are not consistent or significant vertical gradients across the lower 
aquifer. The water level measurement locations necessary to develop accurate lower aquifer 
potentiometric maps are presented in Section 4.1.2. 

3.2.5 Vertical Gradient Between Upper and Lower Aquifer 
The average groundwater elevations in the upper and lower aquifers are approximately 632 
and 621 feet amsl, respectively. The confining clay layer between the upper and lower 
aquifer varies in thickness from greater than 30 feet to the south to less than 5 feet in the 
wetland to the northwest (MW-10C area). Three borings were advanced during the RI 
while installing monitoring well MW-IOC (MW-IOA, MW-lOB, and MW-C). Drilling 
conditions were difficult and the drillers found it difficult to keep an open hole and collect a 
representative sample from the clay confining layer. These borings indicated clay 
thicknesses of 3.5 feet, 4.0 feet, and 4.0 feet, respectively. To further investigate, a fourth 
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boring, CB-1 was made in the vicinity of MW -1 OC and it indicated a clay thickness of 2.5 
feet. 

Vertical gradients were calculated between the upper and lower aquifer at four locations 
where there are nearby wells screened in both aquifers. The results are summarized in 
Table 4, showing strong downward vertical gradients. The vertical gradients are calculated 
by dividing the difference in water levels by the thickness of the clay layer. The gradient 
values range from -0.37 calculated between MW17 and MW28 to -0.82 between P27 and 
MW9. However, the water level is consistently 8 to 12 feet higher in the upper aquifer, as 
compared to the water level in the lower aquifer. Therefore, while the calculated downward 
gradients show a high degree of variability, that variability is primarily due to the differing 
clay confining layer thickness. 

3.3 IDENTIFIED SOURCES OF GROUNDWATER CONTAMINATION 

The source areas for the groundwater contamination are located in the upper aquifer at the 
ACS Site. Prior to the Remedial Investigation, a number of sources were identified within 
the ACS facility (On-Site Area) and the "Off-Site" area as they were labeled. Further 
investigations have defined the vertical and horizontal extent of buried waste. 

From its incorporation in 1955 until 1990, ACS's primary business was reclaiming spent 
solvents from a variety of users. The general process was to accept spent hydrocarbon 
solvents in drums or tanker trucks, distill them and 'either sell or return the reclaimed 
product to the user. Between 1955 and 1975, the still bottoms and residues were buried 
within the ACS NPL Site. In addition, any uncontained spills of spent or reclaimed 
solvents would ha\-e remained on the Site. The following :u-eas have been identified by 
Site investigations as containing organic contaminants: 

• Within the Operating ACS Facility 
Treatment Lagoon # 1 

• 

Still Bottoms Area 
On-Site Containment Area 

In the Off-Site Area 
Off-Site Containment Area 
Kapica-Pazmey Area 

3.4 SUMMARY OF NAPL OBSERVATIONS 

During investigations at the ACS NPL Site over the past ten years, non-aqueous phase 
liquids (NAPLs) have been observed at several locations and U.S. EPA has inquired as to 
the nature and extent. The locations where NAPLs have been observed are now enclosed 
within the barrier wall. Four areas labeled A. B, C, and D that appear to contain persistent 
indications of NAPLs are plotted on Figure 7. 
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Area A -Area West of the Fire Pond 
During the Remedial Investigation (RI), floating NAPLs were observed in piezometer P-
37. The piezometer was destroyed in the interim between the RI and pre-design 
investigation and was not replaced. However, the NAPLs were found in the piezometer at 
each measurement event before the piezometer was destroyed 

Area B- StiJI Bottoms Pond 
During the RI, floating NAPL was observed in several soil borings in the vicinity of the 
closed Still Bottoms Pond . 

Ar.ea C- Area South of ACS Rail Spur 
Borings were made from ground surface to the confining clay layer along the proposed and 
final barrier wall alignment during the Dewatering Barrier Wall Alignment Investigation in 
February 1996. Samples were field evaluated for the presence of oil with hydrophobic dye 
tests. In the area between the ACS rail spur and the ACS rail tracks, a thin layer of oily soil 
(less than 1 inch thick) was detected at the base of the upper aquifer and the top of the 
confining clay at several boring locations in the area labeled C. No layer was observed in 
any of the perimeter borings. 

Area D - Off-Site Containment Area 
A number of test pits were excavated during the Pretreatment I Materials Handling 
Treatability Study in July 1997. Floating NAPLs were observed on the water table in Test 
Pits SA-01, SA-02, and SA-04. These are inside the area marked Don the attached map. 

Miscellaneous Observations of NAPL 
Figure 7 shows four piezometers where floating NAPLs have been detected. As mentioned 
above, P-37 contained NAPL each time the water level was measured. Three other 
piezometers (P-12, P-29, and P-35) which had not previously been found to contain 
NAPLs, did show an indication of floating NAPL during the September 1997 groundwater 
monitoring event. (The water level probe had an oily sheen after measurement). These are 
locations where the water table has been depressed by operation of t'- • barrier wall 
extraction system (BWES). It is possible that this depression has caused the accumulation 
of NAPLs. All locations are inside the barrier wall. 

3.5 ELEVATIONS OF THE TOP OF THECLA Y CONFINING LAYER 

U.S. EPA has inquired as to the nature and extent of NAPLs that may be on and around the 
Site. Where there are DNAPLs, there is the concern that they may seep to the bottom of 
the aquifer containing them and then flow by gravity along low areas. Several figures have 
been developed to evaluate the surface contours and elevation of the top of the clay layer. 
and evaluate the potential that there might be preferential DNAPL flow paths. The 140 soil 
borings made at the Site which have made contact with the clay layer are collated on Table 
9. The values on this table were used with Surfern' contouring software to develop an 
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interpolated "Top of Clay" surface contour map (Figure 8). The individual boring locations 
and top of clay elevations are plotted on Figure 9. 

One of the objectives of the Dewatering I Barrier Wall Alignment Investigation, conducted 
early in 1996, was to select an alignment for the barrier wall that would be outside the 
buried waste, as defined by the ROD and potential NAPL areas. Fifty-two borings were 
made in the On-Site Area and 29 borings were made in the Off-Site Area during the 
investigation. Each of the boreholes was advanced to the depth at which it encountered the 
clay layer, and continuous split spoon samples were collected at each location. Each split 
spoon sample was visually inspected for evidence of contamination, and samples at the 
aquifer clay interface were evaluated for the presence of DNAPL by using an oil-indicating 
field screening dye. No evidence was found of DNAPLs or LNAPLs in any of the borings 
located along the final alignment of the barrier wall. 

Observation of the top-of-clay elevations on Figure 9 and examination of the contour plot 
in Figure 8 show that the top of clay elevation varies about the elevation 620 feet amsl. It 
appears that there may be a slight upward slope to the clay surface going from the ACS 
facility, south toward the landfilL The top of clay beneath the active ACS facility and On­
Site Containment Area appears to be about 619 feet amsl. In the Off-Site Containment 
Area, the average top of clay elevation is 620 feet amsl, and at the Kapica-Pazmey Area, it 
is about 621 feet amsl. There is no evidence of channeling or a low area that might have 
resulted in gravity flow from the internal contaminant source areas, to an area now outside 
the barrier wall. 

Prior to construction of the barrier wall in 1997, it is likely that the areas of buried waste 
and perhaps the areas containing NAPLs were the source of groundwater contamination. 
However, Figure 10 shows that these areas are now contained inside the Barrier Wall The 
barrier wall is built to the highest current industry standards for permanence and chemical 
resistance. The construction materials used and QA/QC standards followed were 
equivalent to or in excess of those used in the construction of hazardous waste containment 
cells such as RCRI'. Subtitle C landfills. However, since waste materials remain buried 
inside the barrier wau, there will be long term monitoring. The monitoring will include 
collection and evaluation of water levels on the inside and outside of the wall to watch for 
leakage through or under the wall. In addition, there will be ongoing groundwater 
sampling of monitoring wells in all directions down gradient from the barrier wall to 
provide evidence if there is a change in groundwater quality due to leakage. 

3.6 INDICATOR CONTAMINANTS AND AREAS OF GROUNDWATER 
CONTAMINATION 

3.6.1 Upper Aquifer 
Figure 10 provides a spatial summary of the highest detections of VOCs, SVOCs, and 
metals in upper aquifer monitoring wells during the four consecutive quarterly sampling 
events of the baseline monitoring. The frequency of detection of each compound in the 
four sampling events is also indicated on the figure. It is worth noting that the sensitivity 
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of the analytical instrumentation performing the VOC analyses has a "detection window" 
of approximately two orders of magnitude. Therefore, if there is a variability in the 
concentrations of different compounds that is greater than two orders of magnitude, the 
compound that is present at the lower concentration may not be detected. For example, if 
the toluene concentration in a certain sample is 1 ,000 ug/L, the analysis may not report a 
benzene concentration of lO mg!L, because it falls outside the sensitivity of the 
instrumentation. 

Time trend plots for benzene and chloroethane, the primary indicators of VOC 
contamination wells are included in Appendix C. Analytical results for samples from wells 
such as MW48, MW49, MW13 and MW6 that are near identified groundwater contaminant 
source areas show consistent, relatively high concentrations (greater than 100 ug/L) of 
benzene and chloroethane and lower concentrations of several other VOCs and/or SVOCs; 
the other VOCs anJ SVOCs were typically not detected consistently in all sampling events. 
Based on these results, benzene and chloroethane are indicators of groundwater impacts 
from the Site. These contaminants would also be good indicators Of downgradient impacts 
because they are both relatively soluble and mobile in groundwater. 

The distribution of benzene and/or chloroethane relative to identified Site source areas is 
consistent with the groundwater flow pattern in the upper aquifer. For example, based on 
the water table configurations shown on Figures 1 and 2, transport from a source or sources 
near MW6 would be expected to the south and southeast in the direction of wells such as 
MW19 and MW45; both benzene and chloroethane are present in groundwater at MW19 
and MW45. Benzene at relatively low concentrations is also present at MW15 in this 
southern area. 

Samples ;rom several other monitoring wells located in the north and west part of the Site 
show detections of chloroethane and/or benzene. Groundwater flow in the north part of the 
Site appears to be to the northwest and west, controlled by regionally higher groundwater 
to the east and local discharge to the drainage ditch which enters the Site between wells 
MW13 and MW49. Recent changes in benzene concentrations at MW48 and MW49 
between the June ana ~~ptember 1997 sampling events are probably attributable to changes 
in local groundwat~r flow patterns as a result of construction and operation of the PGCS. 
In other words, contaminants near the north port of the ACS facility are being "pulled" past 
these two wells and into the PGCS trench. Although high benzene concentrations are 
found at MW 48, benzene is not detected at MW37, about 300 feet further to the west. This 
is strong evidence that the benzene impact ends in the vicinity of the drainage ditch. There 
is a strong gradient directly to the west from the ACS facility, where groundwater 
discharges to the PGCS. Samples from MW46, which is furthest to the west, have 
consistently contained benzene but only at low concentrations, indicating that the impacted 
area ends about 500 feet from the western ACS fence line. 

To the east, only well MW 12 has shown either of the indicator contaminants; one of the 
four samples from this well contained benzene at a low concentration. In this area, 
groundwater flow appears to be westerly toward the Site but the gradient is very low. Due 
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to the low gradient, it is possible that there have been temporary flow reversals in the past 
that resulted in the temporary transport of benzene to this location. 

Analytical results for a number of wells that are either farther from the identified sources 
than those where indicator contaminants are present or are upgradient of the sources, show 
phenol and, in some cases, bis(2-ethylhexyl)phthalate and dimethylphthalate detections. 
These wells include MW18, MW37, MW38, MW40, MW41, MW42, MW43, MW44 and 
MW 4 7. The phthalate detections at these locations appear to reflect field or laboratory 
artifacts rather than site impacts for the following reasons. (This concept is further 
supported by lower aquifer results in section 3.5.2.) 

• Elevated levels of phthalate in groundwater may be a health concern under certain 
conditions as indicated by the remediation level of 5.8 ug/L listed in Appendix B 
of the Statement of Work. 

• Phthalates are recognized common field and laboratory artifacts because they may 
be associated with plastics. 

• Phthalates are relatively immobile in groundwater and are not likely to be the first 
compounds to arrive at a location downgradient from a source. 

• Phthalates are only reported at a few wells (MW37, MW42, MW43 and MW44) 
and at all these locations they were not detected consistently in samples (i.e., only 
in one of the four sampling events). 

• Phthalates are not reported consistently at the same locations as indicator 
contaminants, and hence Site impacts, are present. For example, bis(2-
ethylhexyl)phthalate is reported at 8, and dimethyl phthalate at 1, of the 11 
locations where benzene and/or chloroethane were detected. At all these 
locations, the phthalate compound was detected in only one sampling event. This 
pattern also suggests that the phthalate detections at Site-impacted wells are field "---'' 
or laboratory artifacts. 

• Since phthalates have been detected in samples from monitoring wells where no 
benzene or other VOC has been detected, it is apparent that VOCs such as 
benzene are not reliable indicators of phthalate occurrence. This would be true if 
phthalates are concluded to be a laboratory artifact. 

• When bis(2-ethylhexyl)phthalate or dimethylphthalate were detected at wells with 
benzene and/or chloroethane, the concentrations were generally lower than those 
in the wells where indicator contaminants are absent. This concentration pattern 
is strong evidence that the phthalates are artifacts rather than a result of Site 
activities. 

Phenol has been reported at all monitoring wells, but generally not for all sampling events. 
Most of these detections do not appear to be Site-related for the following reasons. The 
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distributions and concentrations of phenols are anomalous because they do not correlate 
with the distribution of known organic contaminants at the Sites, which have well defined 
plumes of contamination and which follow well document flow paths outward from 
defined source areas. Pbthalates and phenols were detected in samples collected both 
upgradient and downgradient locations at the Sites. In addition, the highest detected 
phenols concentrations were found in samples collected from the deepest wells (as high as 
340 ppb ), while concentrations in shallow wells were much lower, and were not detected in 
field blanks. 

It was noted that the approved sampling SOP required replacing the PVC tubing with a new 
length of tubing between each well. It was also noted that the water flows through the 
tubing at a rate of about ten feet per minute when pumped at the rates specified by the low 
flow sampling protocol. It was evident that water drawn from deeper wells has a longer 
contact time with the tubing than water drawn from shallow wells. Furthermore, it was 
noted that when collecting the field blank, the field technician used a very short piece of 
tubing, generally one to two feet in length. Therefore, a test was developed and conducted 
to evaluate whether the 0.5 ID., flexible, reinforced PVC, Grundfos tubing used for Low 
Flow Sampling could be introducing the phenols (and other compounds) into the sample 
volume. A proposed testing procedure was submitted to U.S. EPA and IDEM on March 
13'\ 1998 and the full details of the tests and results were provide to the Agencies in a letter 
report. "Results of Analytical Testing of PVC Tubing," dated April9, 1998. 

In summary, the test demonstrated that phenols, phthalates, and some tentatively identified 
compounds (TICs) can be added to groundwater samples when using the Grundfos PVC 
tubing and following a low flow sampling protocol. Phenol was reported in the test sample 
at concentrations in the range of 400 ug!L in samples drawn through PVC tubing while 
replicating low flow sampling from a deep monitoring well. Furthermore, bis(2-
ethylhexyl)phthalate was reporteu at concentrations in the range of 75 ug!L in the same 
sample. TICs found in the sample included (2-butoxyethoxy)-ethanol and dehydroacetic 
acid, with estimated concentrations of 200 and 56 J.Lg/L, respectively. 

The concentrations of phenol and bis(2-ethylhexyl)phthalate measured in the investigative 
and MS/MSD samples from PVC Grundfos tubing are higher than the levels of these 
compounds reported during routine sampling of groundwater at the ACS site. For example, 
during the September 1997 sampling event, phenol and bis(2-ethylhexyl)phthalate were 
measured at concentrations up to 340 and 76 J.Lg/L, respectively. These concentration 
relationships indicate that leaching from PVC Grundfos tubing during routine sampling can 
account for the detections of phenol and bis(2-ethylhexyl)phthalate in monitoring well 
samples from the ACS Site. The typical pattern of higher concentrations of both of these 
compounds in the deep wells also suggests that PVC Grundfos tubing is the source. Again 
as an example. during the September 1997 sampling event. phenol was measured at 
concentrations up to 130 IJ.g!L in shallow wells and 340 IJ.g!L in deep wells; bis(2-
ethylhexyl)phthalate was measured at concentrations up to 15 IJ.g!L in shallow wells and 76 
J..Lg/L in deep wells. Higher concentrations in deeper wells are consistent with a source in 
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the tubing because longer sections of new PVC Grundfos tubing are used in these wells 
during routine sampling. 

Assuming that detections of phenol (and possibly phthalates) are unrelated to Site 
contamination, three areas of groundwater contamination have been designated in the upper 
aquifer: south, north, and west. Each area includes wells where groundwater in the upper 
aquifer has been affected by site activities. The south area includes wells MW6, MWI9 
and MW45. Based on the pauern of groundwater flow in this area, well MW18 is 
upgradient with respect to the area of groundwater contamination, wells MW42 and MW43 
are downgradient, and wells MW15, MW41, MW44 and MW47 are sidegradient. The low 
levels of benzene reported at MWI5 suggest that this well is located at the boundary of the 
south area. 

The north area includes wells MW48 and MW49. Based on the pattern of groundwater 
flow in the north part of the Site, MW40 is upgradient from the area of groundwater 
contamination, MW37 is downgradient and MW38 and MW39 are sidegradient. Well 
MW 11 may also be sidegradient based on the one reported detection of tetrachloroethene. 

The west area includes wells MW13 and MW14. Prior to the time when the PGCS began 
discharging to the wetlands, MW46 was downgradient from the source area at the ACS 
plant. However, the continuous PGCS discharge since June 1997 introduces a mound of 
clean groundwater between the site and MW 46. Future sampling at MW 46 will collect 
primarily the treated water that is discharged into the wetland and infiltrates into the 
ground. 

3.6.2 Lower Aquifer 
Figure II provides a spatial summary of the highest detections of VOCs, SVOCs,.metals in 
upper aquifer monitoring wells during the four consecutive quarterly sampling events of the 
baseline monitoring .. The frequency of detection of each compound in the four sampling 
events is also indicated on the figure (See comment in Section 3.5.1 regarding potential to 
mask low level VOC detections if one or more compounds in a sample has a concentration 
two orders of magnitude higher than another compound). 

Time trend plots for benezene and chloroethane in lower aquifer wells MW9 and MW I OC 
are included in Appendix C. Benzene and/or chloroethane have been reported in the lower 
aquifer at only a few locations. Chloroethane was detected at MW9 (soon to be replaced by 
MW9R), MWIOC and MW29, and benzene at MW9, MW29, MW33 and MW53. The 
presence of indicator contaminants at MW9 is attributable to downward leakage along the 
well casing from the upper to the lower aquifer. A tracer test conducted at this location, as 
discussed in Section 2, documented that leakage. MW29 is located adjacent to MW9, but it 
is screened 15 feet lower. The conce~trations of benzene at MW29, MW33 and MW53 are 
much lower than at MW9. The detections at MW29 indicate that the benzene extends 
approximately 15 feet below MW9. The other detections at MWIOC, MW33 and MW53 
likely represent transport . through the lower aquifer from MW9, which is directly 
upgradient. 
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Bis(2-ethylhexyl)phthalate was reported in samples from many lower aquifer wells; 
dimethylphthalate was detected at only one well. As in the upper aquifer, the occurrence of 
these compounds does not correlate with benzene and/or chloroethane, providing further 
evidence that the phthalate detections at the Site are due to field or laboratory artifacts. (See 
Section 3.6.1 on Pages 15 and 16 for further details. 

Phenol was reported for most of the lower aquifer wells, including wells such as MW22 
and MW50, that are upgradient from the Site. Moreover, the phenol levels at some of the 
lower aquifer wells, including upgradient wells, were higher than those measured in the 
shallow aquifer, even near identified source areas. These distribution and concentration 
patterns strongly support the earlier conclusion that phenols are present in groundwater 
throughout the area and are not derived from site activities. 

Based on the baseline groundwater sampling results, only one area of groundwater 
contamination is present in the lower aquifer. This area includes MW9/MW29 and the 
downgradient wells MWlOC, MW33 and MW53. 

3.7 TENTATIVELY IDENTIFIED COMPOUNDS (TICS) 

Tentatively Identified Comp0unds (TICs) were detected in several upper and lower aquifer 
monitoring wells. Four TICs were reported in two or more monitoring wells in the 
September 1997 sampling results. The following is a tabulation of tentatively identified 
compounds, number of detections, and highest detected' concentrations. 

Tentatively Identified Number of Maximum 
Comoound Detect10DS Concentration 

Chlorodiflouro-methane 4 95 ug/L 
Ether 7 12,000 ug/L 
Tetrahydrofuran 5 170 ug/L 
2-ethyl-1-hexanol 9 28 ug/L 

Table lO contains a more detailed listing of these TICs and monitoring well locations. The 
complete listing of TICs for individual monitoring wells is compiled in Appendix C and D. 
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4.0 GROUNDWATER 1\lONITORING PLAN 

4.1 SCOPE AND OBJECTIVES 

The Statement of Work (SOW) included as Attachment 2 of the September 30, 1994 
Administrative Order for the American Chemical Service Superfund Site states that the 
respondents shall implement: 

" ... a groundwater monitoring program designed to detect changes in 
water quality or concentrations of hazardous substances, contaminants, or 
pollutants in the groundwater at and beyond the point of compliance and 
shall include upgradient, downgradient and transgradient monitoring. The 
groundwater monitoring program shall provide for verification sampling 
and updating of the current local hydrogeological setting and associated 
conditions. The program shall consist of summarizing currently available 
information; installing additional monitoring wells, piezometers, and soil 
borings; and performing in field measurements or analysis of water levels, 
pH, temperature, specific conductance, hydraulic conductivity, and other 
measurements or analyses as approved by EPA, after reasonable 
opportunity for review and comment by the state. The results of this 
investigation shall be submitted in report form to EPA for review and 
approval and shall be incorporated into the work plans." 

As discussed in Section 3.2, construction work conducted recently at the ACS Site has 
modified groundwater flow patterns locally. A barrier wall with internal extraction 
trenches (BWES) '<las been constructed around the rreas of buried waste and a series of 
piezometers has been installed to allow documentation of the water levels inside and 
outside the barrier wall. A perimeter groundwater containment system (PGCS) that 
includes a 1 ,500 foot extraction trench has also been installed to prevent further off-site 
migration of contaminated groundwater to the north and west of the ACS facility. 
Piezometers have been installed along the trench to allow documentation of gradients 
induced by pumping. A water treatment plant has been constructed to treat the 
groundwater extracted from inside the barrier wall and from the PGCS. Influent and 
effluent samples will be collected to document the quality of the untreated and treated 
water, as part of the Site monitoring. 

Remedial activities will be conducted at the Site for the next several years and so it is 
premature to develop the long term monitoring Plan at this time. On the basis of the results 
of the Baseline Groundwater Sampling, an interim groundwater monitoring plan has been 
developed. In general, groundwater sampling will be conducted semi-annually at the 
majority of the wells in the monitoring network. One annual sampling event will be 
conducted for full scan analyses of the samples and the other will be conducted for a 
reduced list of indicator parameters. The following site-specific objectives have been 
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developed for the Interim Monitoring Plan at the ACS NPL Site during remedial design 
and remedial action activities: 

• Collect water level data to monitor groundwater flow in the upper and lower 
aquifers and calculate the hydraulic gradients between the aquifers 

• Collect water level data to document the performance of the PGCS and BWES 
and to evaluate changes in the groundwater flow system resulting from the 
remedial actions (these activities are outlined in the Perfom:iance Standard 
Verification Plan, April 1997) 

• Collect and analyze samples of the untreated groundwater to provide characteriza­
tion of the water quality inside the barrier wall 

• Collect and analyze samples of treated water to document comptiance with the 
effluent standards 

• Collect and analyze groundwater samples from upgradient monitoring wells in the 
upper and lower aquifer to document background groundwater quality 

• Collect and analyze groundwater samples from the monitoring wells at the down­
gradient boundaries of the site to closely monitor the status of the boundaries of 
groundwater impacts 

• Collect and analyze groundwater samples from the interior of the areas of 
contaminated groundwater to document how concentrations change with time and 
in response to the remedial actions 

• Assess progress toward attaining cleanup objectives in contaminated areas. 

The proposed monitoring plan has been developed to meet these objectives. in the context 
of the groundwater flow system and the nature and extent of the contaminau;~ groundwater. 

As additional information becomes available, it will be analyzed with respect to the above 
objectives. If the new information indicates that changes to the monitoring program (either 
additions or deletions) are needed to meet the objectives, these changes will be proposed to 
U.S. EPA for approval. Similarly, U.S. EPA may seek additional groundwater monitoring 
wells or laboratory analyses based on the need to meet the monitoring objectives. 

4.2 WATER LEVEL MEASUREMENTS 

Water level measurements will be made quarterly at upper and lower aquifer monitoring 
wells and piezometers. Field time to collect water level data at all points on Table ll will 
be scheduled to be completed in no more than two days, in order to minimize the effects of 
changes in water levels with time. The water levels will be tabulated and used to calculate 
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groundwater elevations, gradients and develop contour plots of the water table and lower 
aquifer potentiometric surface. The proposed water level measurement program includes 
the upper and lower aquifer wells and the staff gauge listed in Table 11 (this table is 
designed to serve as a field work sheet). The proposed networks of upper and lower aquifer 
gauging points are described below. 

4.2.1 Upper Aquifer Gauging Points 
Proposed upper aquifer gauging points include: 

• Those wells that are to be sampled as part of the upper aquifer sampling program 
(See Section 4.3) 

• Those wells and piezometers that are already included as part of the PGCS and 
BWES gauging activities 

• Wells or piezometers that fill remaining gaps in the gauging network 

• A staff gauge in the pond to the southeast of the Site 

The proposed upper aquifer wells and staff gauge in the water level measurement program 
are shown on Figure 12. This figure shows that the distribution of gauging locations is 
adequate to prepare a representative water table map. Water levels will be measured at 
these wells, piezometers and staff gauge during each sampling event, and a water table map 
will be developed using the data collected. · 

4.2.2 Remediation Component Gauging Points 
Piezometer.; have been installed to provide water level infonnation in the vicinity of the 
Perimeter Groundwater Containment System (PGCS) and the Barrier Wall and Extraction 
System (BWES). 

The PGCS consist~ of a 1,500 foot long groundwater extraction trench located north and 
west of the ACS tacility (Figure 12). Five arrays of three piezometers each have been 
constructed across the extraction system At each location, one piezometer is located in the 
center of the extraction trench, one piezometer is located on the inside (south or east) of the 
trench and one piezometer is located outside (north or west) of the trench. The piezometer 
groups are shown on Table ll, numbers P8l through P92. 

The Barrier Wall is a 4,500 foot vertical containment wall constructed from combined 60 
mil high density polyethylene (HDPE) and 16 inch bentonite slurry mixture. The wall is 
keyed two feet into the confining clay layer, located at an approximate elevation of 620 feet 
above mean sea level, which is between 20 and 35 feet below ground surface. The wall 
was constructed to completely surround the active ACS Facility, the Off-Site Containment 
Area, and the Kapica-Pazmey Area. Eight 100 foot long extraction trenches were 
constructed inside the wall to extract groundwater and pipe it to the PGCS plant for 
treatment and release. Eight pairs of piezometers, numbered P93 through PI 08 were 
installed around the circumference of the barrier wall (Figure 12). In each pair, one 
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piezometer is screened just outside the barrier wall and the other is just inside the barrier 
wall. 

Water levels will be measured at each of these piezometers each quarter and compiled and 
evaluated with the overall Site Monitoring Reports. 

4.2.3 Lower Aquifer Gauging Points 
Because groundwater flow in the lower aquifer is simpler (north with a small northwest 
flow component), fewer gauging points are necessary to depict the potentiometric surface. 
Therefore, the wells listed in Table II are proposed to be gauged during each sampling 
event. At clustered locations along the northern boundary of the Site (Figure 13) only the 
upper most lower aquifer wells are proposed for gauging, because water levels from the 
middle or lower, lower aquifer wells does not yield additional useful information. These 
wells will provide adequate data to prepare a potentiometric surface map for the lower 
aquifer. 

4.3 MONITORING WELL SAMPLING 

4.3.1 Semi-Annual Sampling 
The sampling schedule for the interim groundwater monitoring plan is summarized in 
Table 12 for the upper aquifer wells and Table 13 for the lower aquifer wells. In general, 
there will be two major sampling events each year an~ two minor sampling events. The 
major sampling events will be conducted in the spring and fall. Each spring all the up 
gradient and down gradient wells in both aquifers will be sampled for full scan TCUf AL 
parameters. An indicator event will be conducted each fall. In this event, all wells in the 
monitoring network, including upgradient, downgradient and side gradient wells will be 
sampled and analyzed for indicator parameters. The indicator parameters will be: 

VOCs: PCE, TCE, TCA, DCE, 1 ,2-DCA, VC, Chloroethane, and Benzene 
SVOCs: Ph,.. ol, Phthalates 
Metals: Arsenic and Lead 

4.3.2 Quarterly Sampling 
Three monitoring wells will also be sampled during the other quarters, summer and winter. 
These include upper aquifer monitoring wells MW48 and MW49 and lower aquifer 
monitoring well MW9R. As shown in Tables 12 and 13, these three wells will be sampled 
once each year for the full TCUf AL parameter list (along with all the other wells) and for 
indicator parameters in the other three quarters of the year. 

4.3.3 Sampling Protocols 
All monitoring wells will be purged and sampled using low-flow methods in accordance 
with the approved Monitoring Well Sampling Proposal and Protocol SOP for the Upper 
Aquifer Investigation (revision: July 25, 1996) and other Agency-approved SOPs. Field 
parameters, pH, specific conductance. temperature, and turbidity, will be measured and 
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recorded during well purging. Sampling activities are expected to be conducted over a two 
week period. Standard SW -846 methods will be used for laboratory analyses. Data 
validation will be conducted on all samples collected. 

As indicated in Section 4.1, water levels will be measured at the upper and lower aquifer 
monitoring wells, piezometers, and staff gauges listed in Table 11 once each quarter, 
coinciding with the sampling that is conducted. A sufficient number of field technicians 
will be used so that all the water level locations can be covered in one working day, to 
minimize potential water level variability with time. 

4.4 PRIVATE WELL SAMPLING 

The ACS Group will give U.S. EPA four weeks notice of the planned annual collection of 
samples from five residential wells in the ACS vicinity. If U.S. EPA requests a change in 
the sampling within two weeks of the event, the ACS group will consider the technical 
basis provided by the U.S. EPA and schedule the necessary sampling to coincide with one 
of the groundwater monitoring events. As in the past, the ACS group is committed to 
collect whatever data is technically justified to meet its obligations to the U.S. EPA. 

The following private wells are proposed for sampling (as~n!lling owners will provide 
access): 

Well Identifier 

PW-Y 
PW-A 
PW-B 
PW-C 
PW-1 

Street Address 

1000 Reder Road 
I 007 Reder Road 
1009 Reder Road 
1029 Reder Road 
739 S. Arbogast 

The well locations are shown on Figure 6. If the U.S. EPA notifies the ACS group prior to 
the sampling date, one or more of those five samples can be assigned to alternate locations 
selected by U.S. EPA. Each well will be sampled following the approved private well 
sampling protocol, and the samples will be analyzed for full scan TCL/f AL parameters. To 
eliminate delays in reporting, the analytical laboratory will be asked to provide the 
analytical results as soon as they are available, rather than waiting and providing the results 
to the ACS Group along with the results of all other sampling. 

4.5 OTHER MONITORING 

In accordance with the Performance Standard Verification Plan (PSVP) for the PGCS, the 
effluent of the groundwater treatment system will be sampled during each of the periodic 
sampling events. Results for these samples will provide information to document the 
performance of the PGCS. 
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4.6 REPORTING 

A report will be produced each quarter to provide the collected data and analysis to the 
Agencies. The reports will be submitted to the Agencies, not more than ten weeks after the 
completion of the sampling event. Each report will include tabulations of data, evaluation 
of any changes in groundwater flow and analytical data, and recommendations for actions, 
if necessary, for the next sampling event. 

4.6.1 Tabulation of Data 
Water level data, field observations, and analytical results will be tabulated each quarter for 
each well sampled. 

4.6.2 Evaluation of Changes 
The calculated groundwater elevations will be used to develop contour plots of the upper 
aquifer and lower aquifer, as well as to calculate vertical gradients between the upper and 
lower aquifer. These will be compared to the previous maps and gradients. 

Appendix C has been included in the report, and it lists the maximum concentration of each 
contaminant detected in each monitoring well during the groundwater sampling at the Site. 
The results from future sampling rounds will be compared to this list, and any detections 
that e:r~eed the concentratinns listed in the table will be highlighted. Each highlighted 
value will be evaluated for significance, in the analysis section of the corresponding 
groundwater monitoring report. 

The evaluation will take a number of factors into account to determine significance. 
Factors will include: groundwater flow direction, concentration of the same compound in 
the well during previous sampling events, concentrations of the same compound at other 
nearby wells, and magnitude of the exceedance of the trigger. The exceedance will be 
considered significant if it shows that the area of groundwater contamination is increasing 
in area or increasing in concentration. Trigger events will be reported within 90 days of 
completion of the sample collection, and the report will include a recommendation to the 
Agencies for action. 

4.6.3 Recommendations for Action 
Actions may range from a limited action such as waiting until the next sampling event for 
another evaluation, to actions such as additional sampling, modification of the interim 
monitoring program, or implementation of additional remedial or corrective actions. 

J:\1251\~2\Sept 97 Sampling Rpt\Final Draft\Sept GW Report (July 15).doc 
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Table 1 Page 1 of 6 
Groundwater Elevations • September 22, 1997 

American Chemical Service, Inc. NPL Site 

Lower Aquifer Wells 
Well Reference Points 9/22197 

Designation East J North I TOIC DeptbjElevatioll Notes 
MW-7 6113 6732 641.46 19.92 621.54 ---
MW36 6164 6768 637.85 16.32. 621.53 
MW-8 5934 : 7506 ' 640.43 18.23 622.20 Apparent Measurement Error: Depth should be 19.23 
MW31 5907 7505 . 641.64 20.45 621.19 
MW32 5902 I 7507 ! 64}.84 20.64· 621.20 -
MW-9 4893 ' 6990 i 639.05 17.45 I 621.60 
MW29 4886 • 7012 i 638.06 16.48 : 62 1.58 
MW34 4880 I 7002 I 638.14 16.53: 621.61 
MW-10 5200 ; 7784 : 635.49 14.27. 621.22 

--
MW30 5194 ! 7774 ; 634.25 13.19 621.06 
MW33 5189 ! 7774 I 634.13 13.07 i 621.06 -
MW51 5198 i 7767 1 634.16 13.09 I 621.07 

MW-IOC 5229 7554 I 637.45 16.101 621.35 In Sand Seam in Confining Layer 
MW-21 4546 I 7067 : 633.76 12.24 ' 621.52 
MW-22 5208 ! 4898 I 636.48 14.26. 622.22 
MW-23 4717 7404 J 633.31 i 633.31 ----
MW-24 4596 · 8033 I 635.22 14.06 I 621.16 
MW28 5651 5696 ! 648.17 26.72 ~ 622.05 
MW50 5269 5383 i 649.43 27.42: 622.01 

ATMW-40 5297 i 7311 l 637.99 NM I NM ACS facility Well- Hornet's Nes1 
W-2 5292 i 7307 ! 638.46 9.35 ! 629.11 Lower Aquifer Well 

M-ID 4359 5747 I 638.32 16.36 1 621.96 Griffith Landfill Well 
Criffith Landfill Well 

-
M-20 3997 6495 I 637.11 15.311 62 •. 80 
M-30 4144 I 6821 · 632.19 10.46! 621.73 Griffith Landfill Well 
M-40 4949 : 6538 I 633.32 11.71' 621.61 Griffith Landfill Well 
MW35 4934 ' 6542 : 634.50 NM Discovered Damaged 3/97 
M-50 4171 : 7()94 I 634.18 12.64. 621.54 Griffith Landfill Well 
MW52 4996 7814 • 632.74 11.56 621.18 
MW53 4977 ' 7833 632.87 11.71 621.16 
MW54 5590 ' 7592 ' 636.05 15.06 620.99 ----
MW55 5595 7604 636.63 15.63 621.00 

Lower Aquifer Piezometers 
Reference Points 911.2191 

Well Designation East North TOIC Depth Elevation Notes 
PZ44 6170 6766 638.47 16.96 621.51 
PZ42 5662 5696 648.44 26.39 622.05 ---------

r-5662 
>------- ----------------------·- ~-

PZ43 5702 ' 648.69 26.64 622.05 
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Table 1 Page 2 of6 
Groundwater Elevations - September 22, 1997 

American Chemical Service, Inc. NPL Site 

Upper Aquifer Wells 
Well Reference Points 9122197 

Designation East North TOIC Depth Elevation Notes 
MW-2 5033 , 6839 1 638.05 9.26 628.79 Functional for water levels only 
MW-3 5299 7314 1 636.62 8.56 628.06 
MW-4 6112 I 7126 . 641.05 8.28 632.77 
MW-5 5788 ; 6482 i 642.13 9.01 633.12 
MW-6 5298 i 5520 i 655.28 I 655.28 

MW-11 6377 i 7329 I 640.47 7.69 ' 632.78 
MW-12 6019 : 6352 i 642.74 9.54' 633.20 
MW-13 5o5o I 7814 i 634.08 3.96' 630.12 ----
MW-14 4882 i 6995 1 638.56 9.39 629.17 
MW-15 4721 i 5003 i 637.89 6.47 : 631.42 
MW-16 5065 6596 638.52 i NM Not found - lost due to barrier well construction 
MW-17 5656 5677 647.14 14.62 I 632.52 
MW-18 5836 I 5746 644.89 10.39' 634.50 
MW-19 5231 ! 4943 635.78 4.41 631.37 
MW-20 5095 5028 I 642.98 11.52 631.46 
AM-OS 5224 6360 637.28 1.30' 635.98 Labeled "Test Well"~ Not shown on potentiometric map 

Red Well 5204' 6466 639.01 3.39' 635.62 Not shown onpo!Cntiometric map 
W-1 5305 I 7323 637.33 15.93\ 621.40 Not shown on potentiometric map 

MW37 5395 7976 1 636.78 6.37 : 630.41 
MW38 5903 ! 8216 I 636.51 6.72 629.79 
MW39 6253 I 7947 : 637.77 6.69 631.08 
MW40 63·~9 ' 6831 I 639.46 6.73. 632.73 
MW41 6242 . 4517 ; 632.74 8.03 624.71 
MW42 6264 : 3808 I 632.32 7.29 625.03 
MW43 5880 ! 3119 I 633.56 7.63 625.93 
MW44 5390 i 4303 i 633.04 4.60' 628.44 
MW45 5830 : 4388 i 635.35 6.98 ' 628.37 
MW46 4526 : 7424 i 633.32 3.07 630.25 
MW47 5958 . 5084 I 640.54 7.63 632.91 - -·------ ----
MW48 5669 ! 7814 : 636.36 6.30 630.06 
MW49 5551 . 7650 637.00 7.15 629.85 

Upper Aquifer Landfill Wells 
Well Reference Points 9/22197 

Designation East Nortb TOIC Depth Elevation Notes 
M-IS 436~22~3 639.09 8.21 630.88 

--------~-- ------· 
M-25 3999 6491 637.12 7.89 629.23 -----
M-35 4142 6819 631.88 4.71 627.17 

--------- --- --- ----- ------·-- -~ ·------------------~---

M-45 4953 6537 633.42 6.31 627.11 
--~--· ·-----·~ --------- -------------- -------- --------~------

M-SS 4170 7089 634.17 634.17 
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Staff Gauges 
Well 

Designation 

SG-1 
SG-2 
SG-3 
SG-4 
SG-5 
SG-6 
SG-7 
SG-9 

SG-10 
SG-8R 
SG-JI 
SG-12 

JMM/jmm 
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Table 1 
Groundwater Elevations· September 22, 1997 

American Chemical Service, Inc. NPL Site 

Reference Points 9/21197 
East: North TOSG Depth Elevatio11 

5023 I 6196 I 633.50 NM I 633.50 Dry 
4423 I 6864 622.84 2.74 620.10 
4180 7123 631.17 1.97 629.20 
5228 ' 6611 635.73 0.20 635.53 
5464 7713 633.36 NM 633.36 Dry 
4495 : 8075 j 632.97 2.68! 630.29 
5403 : 6889 . 637.01 1.33 • 635.68 
3846 I 6336 ~ 632.42 NM Not Found 
6748 i 7238 i 637.29 3.05 ' 634.24 
5409 I 5252 . 634.70 2.75 ' 631.95 
5859 I 8245 : 634.62 NM: 634.62 !Dry 
5596 I 7867 ; 634.12 NM i 634.12 Dry 

j:\1252\042\June 97 Sampling Rpt\s_971evl 
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Piezometers 
WeU 

Designation 
LW-1 
LW-2 

P-1 
P-2 
P-3 
P-4 
P-5 
P-6 
P-7 
P-8 
P-9 
P-10 
P-ll 
P-12 
P-13 
P-14 
P-15 
P-16 
P-17 
P-18 
P-19 
P-20 
P-21 
P-22 
P-23 
P-24 
P-25 
P-26 
P-27 
P-28 
P-29 
P-30 
P-31 
P-32 
P-33 
P-34 

JMM/jmm 

----- -------- -- ------

Table 1 
Groundwater Elevations - September 22, 1997 

American Chemical Service, Inc. NPL Site 

Reference Points 9/21197 
East INortb TOC Depth Elevatio~ 
4807 5070 644.57 644.57 
4662 : 5465 649.70 17.88 631.82 

Notes 

5696 6388 643.49 New 9/97 • Instilled after water level monitoring 

5577 6165 645.57 NM NM 

Page 4 of6 

~~troyed~7 
------------~· 

5453 i 6470 639.87 4.13 ' 635.74 
5432 6228 639.25 NM NM NotFound 
5285 . 6510 ' 636.70 1.33 635.37 Buried in Brush 
5150 6551 i 638.75 NM.L_NM Not Found 6/97 
5950 I 6630 · 643.63 10.43 633.20 
6156 I 6734 ! 639.27 6.20 633.07 
6134 I 6994 l 638.88 5.91 ; 632.97 
5413 5852 I 649.32 13.25 636.07 Top of inner casing cracked 3/97 & 6/97 
5199 5900 649.14 12.72! 636.42 Bent, free product present 3/97 & 6197 
5076 5723 650.08 13.63' 636.45 Free Product in Piezometer 3/97 & 6197 
4878 I 5735 651.20 18.80 632.40 
5014 I 5914 . 645.33 13.34 631.99 
5003 ! 6187 I 639.93 9.90 I 630.03 
4673 5749 648.80 16.08 ! 632.72 
4584 6006 654.64 22.65 \ 631.99 Inside Griffith Landfill 
4623 6224 649.84 5.18 : 644.66 Inside.Griffith Landfill 
4977 I 5043 . 639.71 NM NM Not Found 
5087 ; 6212 ' 641.13 New 9/97 • Instilled after water level monitoring 

4569 ; 6537 I 632.82 NM NM Not Found 
4636 I 6732 ' 634.30 8.53 625.77 
4689 ' 7018 636.18 7.74 628.44 
5002 7178 i 636.06 7.22 628.84 
5131 ! 7510 i 635.01 6.62' 628.39 
4764 7309 i 634.23 4.73 629.50 
4904 · 7020 I 639.70 11.04 628.66 
)f ' 7486 : 644.53 13.99 630.54 
5738 ; 6619 ' 642.37 6.63 635.74 Free Product in piezometer 9/97 
5626 6793 642.42 NM NM Not Found ---
5480 • 7159 i 641.03 5.25 635.78 
5746 7026 642.32 6.63 635.69 
5226 7129 640.20 5.30 634.90 
5279 6692 639.46 4.13 635.33 
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Table 1 
Groundwater Elevations - September 22, 1997 

American Chemical Service, Inc. NPL Site 

Piezometers Cont. 
P-35 55 IS I 6572 . 641.44 5.66 J 635.78 Free Product in piezometer 9/97 
P-36 5410 6851 645.89 10.19. 635.70 
P-37 5330 . 6949 641.37 NM NM Destr()yed 3/97 
P-38 5149 ' 6992 ' 639.87 NM: NM Destr~ed 3/97 
P-39 5940 . 6902 ' 642.00 6.32 . 635.68 
P-40 5931 7241 638.77 New 9/97 - lnsl:llled afrer water level monitoring 
P-41 5663 : 7377 ! 637.23 New 9197 • Installed after warer level monitoring 
P-49 5145 ' 6949 638.98 : New 9/97 - Installed after water level monitoring 
P-50 5129 ' 6964 639.59 NM Not Found 
P-51 38'76 . 6859 . 635.07 NM Not Found 
P-52 41 ()() . 7845 . 636.66 7.32: 629.34 
P-53 4597 . 8015 . 636.18 5.92. 630.26 
P-54 4936 I 8081 i 638.28 7.89 ! 630.39 
P-55 5628 I 7979 i 636.08 6.38 ! 629.70 
P-56 6405 I 7665 I 639.46 1.20 I 632.26 
P-57 6783 : 7573 ; 638.05 5.12 : 632.93 
P-58 6454 i 6932 : 638.30 5.73 i 632.57 
P-59 6389 i 6590 : 639.22 6.13 ; 633.09 
P-60 6111 l 6Qol\1 : 640.23 6.88 1 633.35 
P-61 5533 I 5284 I 638.58 6.97 I 631.61 
P-62 5665 I 4945 ! 637.06 6.26 l 630.80 
P-63 5483 I 7689 1 637.70 8.08 I 629.62 
EW-1 5113 I 6942 I 639.50 ! NM Not Found 
P-64 4617 j 7065 I 634.87 6.14 I 628.73 
P-65 4615 i 7063 ' 634.71 5.93 I 628,84 
P-66 4729 j 7034 ~ 636.02 7.56 ! 628.46 
P-67 4732 : 7034 . 636.06 7.54 : 628.52 
P-68 4743 I 1752 J 634.48 3.81 I 630.67 
P-69 4741 I 7751 1 634.66 3.97 i 630.69 
P-70 4880 ; 7680 ~ 635.38 5,11 1 630,27 
P-71 4876 . 7682 635.32 4.84 : 630.48 
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Table 1 
Groundwater Elevations - September 22, 1997 

American Chemical Service, Inc. NPL Site 

New Piezometers- Upper Aquifer 
Well Referenc:e Points 9/22/97 

Designation East : North 1 TOC 
1---:-----
Depth 'Eievatioll Notes 

P-81 5577 7581 636.19 7.05 629.14 New 6/97 

P-82 5577 7572 635.77 6.78 628.99 New6/97 
r---

P-83 5577 7562 635.95 6.84 629.11 New 6/97 

P-84 5322 ' 7603 634.35 5.35 629.00 New6/97 

P-85 5326 : 7594 ; 634.08 5.14 628.94 New6/97 

P-86 5329 I 7585 : 634.41 5.57 628.84 New6197 

P-87 5121 j 7466 : 633.88 5.63 628.25 New6197 

P-88 5130 ; 7460 : 633.90 5.96 . 627.94 New6/97 

P-89 5137 I 7454 l 634.02 6.09 I 627.93 New6/97 

P-90 4881 ! 7152 I 632.59 4.84 I 627.75 New6197 

P-91 4889 I 7145 ) 632.97 5.58 627.39 New6/97 

P-92 4896 I 7138 ' 633.63 6.05 627.58 New 6/97 

P-93 5136 1 7067 : 638.79 NM I NM Not Found 9197 

P-94 5146 I 7061 I 638.98 NM; NM Not Found 9/97 

P-95 5146 I 6532 1 638.58 10.291 628.29 New6/97 

P-96 5156 : 6537 : 638.39 2.96: 635.43 New6/97 

P-97 5098 i 6283 : 638.39 9.05: 629.34 New6/97 

P-98 5130 : 6279 : 639.35 2.79 636.56 New6/97 

P-99 5020 5945 644.35 12.37 631.98 New 619'! 

P-100 5031 ' 5948 643.93 7.04 636.89 New6/97 

P-101 5550 I 5979 ' 650.08 New 9197 - Installed after water level monitoring 

P-102 5511 I 5996 647.18 New 9/97 - Installed after water level moniloring 

P-103 5672; 6248 644.97 New 9197 - Installed after water level monitoring 

P-104 6267 ' 5639 646.68 New 9197 - Installed after water level monitoring 

P-105 6678 : 5885 638.86 New 9197 • Installed after water level monitoring 

P-106 6685 5871 638.10 New 9197 - lnsralled after water level monitoring 

P-107 5766 7339 637.42 5.80 631.62 New 6/97 

P-108 5757 7324 638.13 2.75 635.38 New 6197 

Note 
All depth measurements and elevations are in units of feet. 

J!\.1!\.Ujmm 
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Table 2 
Vertical Gradients in Wetlands- September 1997 

American Chemical Service, Inc. NPL Site 
Griffith, Indiana 

Piezometer Screen Interval Screen Separation Groundwater Elevation 
Nest Top 

P64 629.05 
P65 622.20 

P66 629.45 
P67 620.50 

P68 628.15 
P69 621.10 

P70 628.55 
P71 621.00 

Notes: 
(-) = Downward Gradient 
( +) = Upward Gradient 

Bottom Midpoint (feet) 

624.10 626.58 5 
620.20 621.20 

625.10 627.28 8 
618.50 619.50 

623.80 625.98 6 

618.60 619.85 

624.20 626.38 6 
619.00 620.00 

Water Levels Collected by Montgomery Watson on September 22, 1997. 

TST/JMS 
J:\125.2\042\Sep1_97 _S3mpling_Repr/uppervg_Sep!97 

Upper Lower delta 

628.73 
628.84 0.11 

628.46 
628.52 0.06 

630.67 
630.69 0.02 

630.27 
630.48 0.21 

Hydraulic 
Gradient 

0.022 

0.007 

0.003 

0.035 



Table 3 
Vertical Gradients in Lower Aquifer- September 1997 

American Chemical Service, Inc. NPL Site 
Griffith, Indiana 

Screen Interval Lowest Groundwater Elevation 

Well Separation Measurable 
Nest Top Bottom (reet) Gradient Upper Upper Middle 

MW7 595.9 590.9 NA 621.54 
PZ44 578.4 573.4 13 0.0008 621.51 
MW36 552.7 542.7 21 0.0005 

MWM 598.2 593.2 NA error 
MW31 574.6 564.6 19 0.0005 621.19 
MW32 547.3 537.3 17 0.0006 

MWIJ 605.9 600.9 NA 621.60 
MW29 585.9 575.9 15 0.0007 621.58 
MW34 552.8 542.8 23 0.0004 

MW51 611.9 601.9 621.07 
MWIO 603.0 598.0 -1 -0.0091 621.22 
MW30 585.0 575.0 13 0.0008 621.06 
MW33 556.0 546.0 19 0.0005 

MW28 588.7 578.7 NA 622.05 
PZ42 568.5 563.5 10 0.0010 622.05 
PZ43 554.5 549.5 9 0.0011 

MW52 615.6 605.6 NA 621.18 
MW53 555.7 545.7 50 0.0002 NA 

MW54 608.1 59!1.1 NA 620.99 
MW55 547.6 537.6 51 0.0002 NA 

Notes: 
Water levels collected hy Montgomery Watson on September 22, 1997. 
Positive values indicate upward gradient. Negative values indicate downward gradient 
NA = Not Applicahlc. Calculating vertical gradient only for upper/lower interval at this location. 
WU =Within Uncertainty of measurement error. 
error= Apparent water level measurement error hased on historical data 

TST/JMS 
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Lower 

621.53 

621.20 

621.61 

621.06 

622.05 

621.16 

621.00 

delta 

-0.03 
0.02 

NA 
O.ot 

-0.02 
0.03 

0.15 
-0.16 

0 

0 
0 

-0.02 

0.01 

( 

Vertical Gradients 
Upper/ Upper/ Middle/ 
Upper Middle Lower Upper/ Lower 

NA 
-0.002 

0.001 wu 
NA 

NA 
wu wu 

NA 
-0.001 

0.0013 wu 

-0.136 
-0.012 

wu wu 
NA 

wu 
wu wu 

NA 
NA NA -0.0004 

NA 
NA NA wu 
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Table4 
Vertical Gradients Between Upper and Lower Aquifers- September 1997 

American Chemical Service, Inc. NPL Site 

Well Screen Interval 
Designation Top 

P28 634.30 
MW8 598.20 
P27 631.02 

MW9 605.90 

P8 635.36 
MW7 595.90 

MW17 632.94 
MW28 588.70 

Notes: 
(-) = Downward Gradient 
( +) = Upward Gradient 

Bottom 
629.30 
593.20 
626.02 
600.90 
630.36 
590.90 
622.94 
578.70 

Griffith, Indiana 

Screen Separation 
Midpoint (feet) 

631.80 11 
595.70 
628.52 8.5 
603.40 
632.86 18 
593.40 
627.94 28 
583.70 

Water levels collected by Montgomery Watson on Septembe1 22, 19''7. 

TST/JMS 
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Groundwater Elevation 
Upper Lower delta 
630.54 

622.20 -8.34 

628.66 
621.60 -7.06 

633.07 
621.54 -11.53 

632.52 
622.05 -10.47 

Hydraulic 
Gradient 

-0.76 

-0.83 

-0.64 

-0.37 



JMS!jms'JMK 

WeD 

ID 

MIS 
M3S 
M4S 
MW4D 
MW6 
MW7 
MW8 
MW09 
MW10C 
MWll 
MW12 
MWI3 
MWI4 
MW15 
MW18 
MW19 
MW21 
MW22 
MW23 
MW24 
MW28 
MW29 
MW30 
MW31 
MW32 
MW33 
MW34 
MW36 
MW37 
MW38 
MW39 
MW40 
MW41 
--
MW42 
MW43 
MW44 -----
MW45 
MW46 
MW47 ----
MW48 
~W49 ------
MW50 
MW51 
--

:\1W52 
--------

MW53 ---
MW54 ----
:\1W55 

Notes: 

Table 5 

Summary of Field Parameter Measurements 
American Chemical Service, Inc. NPL Site 

Griffith, Indiana 

Field Parameters 
pH Conductivity Conductivity Temperature 

(std. units) (umbos/em) (adjusted to lS1C) (.C) 

6.56 2730 3500 14.0 
6.78 1154 1354 17.6 --
6.26 2150 2432 19.2 

---
7.26 847 1083 14.1 
6.43 1690 2092 15.4 
8.28 677 888 13.1 
7.80 460 594 13.7 
6.60 1265 1574 15.2 
7.14 1620 2093 13.7 
6.25 305 385 14.6 
6.91 410 534 13.4 
7.07 928 1215 13.2 
6.48 611 691 19.2 
7.01 4350. 5397 15.3 
6.89 746 930 15.1 
7.45 5220 6141 17.5 
11.34 646 835 13.7 
9.11 3350 4491 12.3 
7.04 829 1082 13.3 
6.98 1034 1353 13.2 
7.34 669 876 13.2 
7.13 1060 1410 12.6 
7.49 850 1139 12.3 
7.46 674 913 11.9 
7.44 759 1043 11.4 
6.64 2990 3955 12.8 
7.36 890 1190 12.4 
7.36 827 1106 12.4 
7.04 662 825 15.1 
6.93 568 719 14.5 
6.77 1354 1680 15.3 
6.56 285 349 15.8 
6.75 386 445 18.4 
6.85 955 1134 

-r---------
17.1 

-~----

6.78 900 1074 16.9 ------- --- ------
7.54 747 985 12.9 

1-6.8_1_ ------- -------
1280 1465 18.7 -------

6.58 1078 1372 14.3 --------------- 1----
5.44 146 163 19.7 

-----::----- ----------------- ---·--
6.74 931 1138 15.9 

---------- ---------------- ------- --------·- . - - .. -----
6.76 782 929 17.1 ----
7.18 3770 4883 13.~---------- ---- ---- ------- - ----.---- -- -- ---------
7.01 1500 1963 13.2 

c------- r---- ----- -- -------------- --------------
7.01 1500 1974 13.0 

- ----- ------ ---- ------- --- ---- - - . ·- --- ·-

6.56 3500 4768 11.7 ---- - -.- -- - ·-· - ----- --------
7.46 1209 1616 12.4 

~------- ·-------
7.21 851 1169 11.4 

NTU =nephelometric turbidity units 

Turbidity 

(NTU) 

52 
13 
99 

133 
28 
98 
45 
91 

251 
315 
155 
24 

407 
15 
5 

34 
45 
86 

150 
370 
323 

19 
168 
175 
201 
26 
17 
97 
86 

143 
229 

24 
12 

----~ ------
335 
344 

72 
1----- -----

10 
20 

--------· 
32 

--------~----

57 --------
27 

444 
-----~---

168 -------
92 

-------
257 

----------
100 ------
189 



.... \ ... 

Table 6 
Upper Aquifer Detections - September 1997 

American Chemical Services 
Griffith, Indiana 

WeD Analyte Date 

In organics 

MW06 
MW06 
MW06 
MW06 
MW06 
MW06 
MW06 
MW06 
MW06 
MW06 
MW06 
MW06 
MW06 
MWil 
MWII 
MW11 
MWil 
MW11 
MW11 
MWll 
MW11 
MWII 
MW11 
MW11 
MW12 
MWI2 
MW12 
MW12 
MW12 
MWI2 
MW12 
MW12 
MWI2 
MW12 
MW12 
MW12 
MW12 
MW12 

MW13 
MWI3 
MW13 
MWl3 
MW13 

AHS\PAW 
J:\1:!51\~1\Sep197 Sampling Rp1\ 
O.:tectsUpSepi97\Table 6 

Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 
Cobalt 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Aluminum 
Barium 
Calcium 
Chromium 
Cobalt 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Vanadium 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Vanadium 
Barium 
Calcium 
Iron 
Magnesium 
Manganese 

9123/97 
9123/97 
9/23/97 
9/23/97 
9123/97 
9123/97 
9123/97 
9/23/97 
9123/97 
9123/97 
9123/97 
9123197 
9123/97 
9129/97 
9/29/97 
9/29/97 
9129/97 
9129/97 
9/29/97 
9/29/97 
9/29/97 
9/29/97 
9/29/97 
9129/97 
10/1/97 
10/1/97 
1011/97 
10/1/97 
10/1/97 
10/1/97 
10/1/97 
10/1/97 
10/1/97 
10/1/97 
10/1/97 
10/1/97 
1011/97 
1011/97 
10/l/97 
10/l/97 
10/l/97 
10/1/97 
10/l/97 

Result 

180 
42 
369 

174000 
33 
2 

14300 
9 

34200 
2170 
25 

16900 
79300 

421 
27 

35700 
3 
1 

'1600 

11400 
525 
4 

1150 
1 

1690 
8 
72 

47400 
9 
2 
15 

24400 
12 

17300 
1210 

7 
2930 
20 
68 

130000 
4420 
37000 
604 

DVQI LQ 

J BN 

J 

B 

J 

B 
J E 
J E 

B 

B 
B 

B 
J BE 

B 

1 B 
B 

J B 
J B 
J B 

B 
J BE 

B 
B 

Page I of9 

Unit 

ug/L 
ug/L 
ug/L 
ug/J.. 
ug/L 
ug/L 
ug!L 
ug/L 
u_gJh 
uwL 
ug/L 
ug/L 
ug/L 
ug/L 

u~ 

u~ 
ugll... 
ugll... 
ugll... 
ugll... 
ugll... 
ugll... 
ug/L 
ug!L 
ug/L 
ugll... 
\ ' 
ugll... 
ugll... 
ugll... 
ug/L 
ug/L 
ugll... 
ug/L 
ug/L 
ug/L 
ug/L 
ug!L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 



Table 6 
Upper Aquifer Detections· September 1997 

American Chemical Services 

Well 

MW13 

MW13 

MW14 

MW14 

MW14 

MW14 

MW14 

MW14 

MW14 

M.Wl4 

MW14 

MW14 

MW14 

MW14 
MW14 

MWI4 

MWI4 

MW15 

MWI5 

MW15 

MWI5 

MW15 

MWIS 

MWI5 

MWIS 

MWIS 

MWIS 

M\1' ' 
MWIS 

MW15 
MW15 

MWI5 

MW18 

MW18 

MW18 

MWI8 

MW18 

MW18 

MW18 

MW18 

MW18 

MW18 

MW18 

MW18 

AHS\PAW 
J:\1 :!5:!1~2\Sepl 97 Samplmg Rpl\ 
Delc:clsUpSepl97\Tabk 6 

Griffith, Indiana 

Analyte Date 

Potassium 10/l/97 

Sodium 10/1/97 

Aluminum 9/29/97 

Arsenic 9/29/97 

Barium 9/29/97 

Calcium 9/29/97 

Chromium 9/29/97 

Cobalt 9/29/97 

Copper 9/29/97 

Iron 9129/97 

Lead 9129/97 

Magnesium 9129/97 

Manganese 9/29/97 

Nickel 9129/97 

Potassium 9129/97 

Vanadium 9129/97 

Zinc 9129/97 

Aluminum 9/23/97 

Arsenic 9123197 

Barium 9123/97 

Calcium 9123/97 

Chromium 9/23/97 

Cobalt 9123/97 

Copper 9123/97 

Iron 9123/97 

Lead 9/23/97 

Magnesium 9123/97 

Manganese 9123/97 

Nickel 9123/97 

Potassium 9123/97 

Sodium 9123/97 

Vanadium 9/23/97 

Barium 9/29/97 

Calcium 9/29/97 

Chromium 9/29/97 

Copper 9/29/97 

Lead 9/29/97 

Magnesium 9/29/97 

Manganese 9/29/97 

Nickel 9129197 

Potassium 9129191 

Selenium 9/29197 

Sodium 9/29197 

Vanadium 9/29/97 

Result DVQ 

2020 J 
24600 J 
7180 

9 

88 

96400 

26 

8 

32 

25900 

20 

22000 

290 
. 22 

6440 J 
21 

59 

487 J 

58 
'1360 

73000 J 

13 

5 
13 J 

7010 

1 

74300 J 

141 

24 

118000 J 
415000 J 

I 

32 

64200 

71 

13 

14 

18900 

85 

6 
3220 J 

4 

67500 J 
2 

Page 2 of9 

LQ Unit 

BE ug/L 

E ugil... 

ug/L 

B ug/L 

B ugil.. 

ug/L 

ug/L 

B ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

B uWL 
E ug/L 

B ug/L 

ug/L 

N ug/L 

ug/L 

ug/L 

ug/L 

ug/1.. 

B ug/L 

B ug/1.. 

ugl!.. 

B ugll. 

ug/L 

ug/L 

B ug/L 

E u_g/I.. 

E ug/I-_ 
B ug/L 

B ug/L 

ug/L 

ug/L 

B ug/L 

ug/L 

ug/L 

ug/L 

B ug/L 

BE ug!L 

B ug/L 

E ug/L 

B ug/L 



Table 6 
Upper Aquifer Detections - September 1997 

American Chemical Services 

Well 

MW19 
MW19 
MW19 
MW19 
MWI9 
MW19 
MWI9 
MW19 
MWI9 
MWI9 
MW19 
MW19 
MW19 
MWI9 
MW37 
MW37 
MW37 
MW37 
MW37 
MW37 
MW37 
MW37 
MW37 
MW37 
MW37 
MW37 
MW37 
MW3-

MW37 
MW38 
MW38 
MW38 
MW38 
MW38 
MW38 
MW38 
MW38 
MW38 
MW38 
MW38 
MW38 
MW38 
MW38 
MW39 

AHS\PAW 
J:\1252\042\S.:pt 97 Sampling Rpt\ 
DetectsUpSept97\Table 6 

Griffith. Indiana 

Analyte Date 

Aluminum 9/29/97 
Arsenic 9/29/97 
Barium 9/29/97 
Calcium 9/29/97 
Chromium 9/29/97 
Cobalt 9/29/97 
Copper 9/29/97 
Iron 9129/97 
Lead 9/29/97 
Magnesium 9129191 
Manganese 9/29/97 
Nickel 9/29/97 
Potassium 9129/97 
Sodium 9129/97 
Aluminum 9126197 
Arsenic 9126191 
Barium 9126191 
Beryllium 9/26/97 
Calcium 9126/97 
Chromium 9126191 
Cobalt 9126197 
Copper 9126191 
Iron 9/26/97 
Magnesium 9/26/97 
Manganese 9126/97 
Nickel 9126/97 
Potassium 9126191 
~odium 9126/97 
Vanadium 9126/97 
Aluminum 9125191 
Arsenic 9/25/97 
Barium 9/25/97 
Calcium 9125191 
Chromium 9/25/97 
Cobalt 9125/97 
Copper 9/25/97 
Iron 9125197 
Magnesium 9/25/97 
Manganese 9/25/97 
Nickel 9/25/97 
Potassium 9125/97 
Vanadium 9/25/97 
Zinc 9/25/97 
Aluminum 9/25/97 

Result DVQ 
402 
27 

648 
85300 

8 
2 

184 
4660 

2 

63900 
243 
17 

98000 J 
719000 J 

1310 
2 
34 
1 

84200 
7 
6 
12 

9440 
26600 
682 

14 
2060 I 

17300 
3 

1280 
5 
54 

57800 
9 
2 
14 

16200 
20500 
594 
12 

959 J 
14 

56 
366 

Page 3 of9 

LQ Unit 

ug/L 
ug/L 
ug/L 
ug/L 

8 ug/L 
B ugll.. 

ug/L 
·ug/L 

B ug/L 
ug/L 
ug/L 

8 ug/L 
E ug/L 
E ug/L 

ug/L 
B ugiL 
8 ug/L 
B u_g/1... 

~ 
B ugl!.. 
B ug/L 
8 ug/L 

~ 
u_gl!.. 
u_g!!.. 

B ug/L 
BE ug/L 

ug/L 
B ug/L 

ug/L 
B ujt/L 
8 ug/L 

ug& 
B ug!L 
B ug/L 
B ugLI... 

ugl!. 
ugtl. 
ug/L 

B ug/L 
BE u_gLI..._ 
8 ug_/L 

ug/L 

ug/L 



Table 6 
Upper Aquifer Detections- September 1997 

American Chemical Services 

Well 

MW39 
MW39 
MW39 
MW39 
MW39 
MW39 
MW39 
MW39 
MW39 
MW40 
MW40 
MW40 
MW40 
MW40 
MW40 
MW40 
MW40 
MW40 
MW40 
MW40 
MW40 
MW4l 
MW41 
MW41 
MW4l 
MW41 
MW41 
MW4l 
MW41 
MW41 
MW41 
MW4l 
MW41 
MW42 
MW42 
MW42 
MW42 
MW42 
MW42 
MW42 
MW42 
MW42 
MW42 
MW42 

AHS\PAW 
J.\1252\0J:!\S.:p! 97 Sampling Rp1\ 
Del.:c!sUpS.:p197\Tabk 6 

Griffith, Indiana 

Analyte Date 
Barium 9/25/97 
Calcium 9125/97 
Chromium 9/25/97 
Iron 9125191 
Magnesium 9/25/97 
Manganese 9125191 
Nickel 9/25/97 
Potassium 9125191 
Sodium 9/25/97 
Aluminum 9129191 
Barium 9129/97 
Calcium 9129191 
Chromium 9129191 
Cobalt 9/29/97 
Co~ 9/29/97 
Iron 9/29/97 
Mag_nesium 9/29/97 
Man_&a!lese 9/29/97 
Nickel 9/29/97 
Potassium 9/29/97 
Vanadium 9/29/97 
Aluminum 9/29/97 
Barium 9/29/97 
Calcium 9/29/97 
Chromium 9129/97 
Cobalt 9/29/97 
Copper 9129/97 
Lead 9129/97 
Magnesium 9/29/97 
Mang_anese 9/29/97 
Nickel 9129/97 
Potassium 9/29/97 
Vanadium 9129/97 
Aluminum 9/26197 
Arsenic 9/26197 
Barium 9/26/97 
Calcium 9/26/97 
Chromium 9126/97 
Cobalt 9/26197 
Copper 9126197 
Iron 9/26/97 
Magnesium 9/26197 
Manganese 9/26/97 
Nickel 9/26/97 

Result DVQ 
78 

110000 
7 

7300 
19200 
802 
7 

8190 J 

123000 
2140 

24 
34100 

5 
3 

21 
6430 
14100 

198 
10 

'2220 J 

12 
486 
28 

55200 
7 
l 

12 
3 

18500 
280 

8 
964 J 

1 
1880 

13 
97 

118000 
14 
2 

22 
II 100 
44400 

697 
12 

Page 4 of9 

LQ Unit 

B ug/L 
ug/L 

B ug/L 
ug!L 
ug/L 
ug!L 

B ug_/L 
E uglL 

ug/1.. 
ugtl. 

B ugll 
ug/L 

B ug/L 
B ug/l 
B u_g/!. 

u_g!!. 
ug!L 
u_g!!.. 

B u_g!!.. 
BE u_g/1.. 
B ug/L 

ug/L 
B ug/L 

ug/L 
B ug/L 
B ug!L 
B ug/L 

ug/L 
ug/L 
ugll.. 

B ug/L 
BE ug/L 
B ug/L 

~ 
ug!L 

B ug/L 
U}!/L 

ugfl... 
B ug/L 

B ug/L 
ug/L 
ug/L 
ug/L 

B ug/L 



Table 6 
Upper Aquifer Detections- September 1997 

American Chemical Services 

Well 

MW42 
MW42 
MW42 
MW43 
MW43 
MW43 
MW43 
MW43 
MW43 
MW43 
MW43 
MW43 
MW43 
MW43 
MW43 
MW43 
MW43 
MW43 
MW43 
MW43 
MW43 
MW44 
MW44 
MW44 
MW44 
MW44 
MW44 
MW44 
MW44 
MW44 
MW44 
MW45 
MW45 
MW45 
MW45 
MW45 
MW45 
MW45 
MW45 
MW45 
MW45 
MW45 
MW45 
MW46 

AHS\PAW 
J:\1252\o.t2\Scpt 97 Sampling Rpt\ 
DctectsUpScpt97\Table 6 

Griffith, Indiana 

Analyte Date 

Potassium 9/26197 
Sodium 9126/97 
Vanadium 9126/97 
Aluminum 9126/97 
Arsenic 9/26197 
Barium 9126197 
Beryllium 9126/97 
Cadmium 9126/97 
Calcium 9126/97 
Chromium 9126197 
Cobalt 9/26/97 
Copper 9126/97 
Iron 9126/97 
Lead 9126/97 
Magnesium 9126197 
Manganese 9126/97 
Nickel 9126197 
Potassium 9126/97 
Selenium 9126/97 
Vanadium 9126191 
Zinc 9126/97 
Aluminum 9129/97 
Arsenic 9129/97 
Barium 9129/97 
Calcium 9/29/97 
Cop~Jer 9129/97 
Iron 9129191 
Magnesium 9129/97 
Manganese 9/29/97 
Potassium 9129197 
Sodium 9129/97 
Arsenic 9129/97 
Barium 9129/97 
Calcium 9129/97 
Cobalt 9/29/97 
Copper 9129/97 
Iron 9/29/97 
Lead 9/29197 
Magnesium 9129191 
Manganese 9/29/97 
Nickel 9129/97 
Potassium 9/29/97 
Sodium 9/29/97 
Arsenic 9125/97 

Result DVQ 

2350 J 
18000 

4 
12700 

81 
128 
2 
1 

134000 
95 
20 
75 

47500 
33 

63600 
857 
82 

5610 J 
2 

' 31 

104 
457 

11 
112 

83300 
4 

2510 

34500 
44 

1370 J 
18900 J 

44 
Ito 

112000 
3 
9 

15900 
9 

28400 
480 
10 

8350 J 
101000 J 

3 

Page 5 of9 

LQ Unit 

BE ug/L 
ug/L 

B ug/L 

'!giL 
ug/L 

B ug!L 

B ug/L 

B ug/L 
ug/L 
ug/L 

B ~ 
~ 
ugl!. 
ug/L 
ug/L 
ug/L 
ug/L 

E ug/L 

B ug/L 

B ug/L 
ug!L 
ug!L 
ug/L 

B ug!!.. 
ug/L 

B u_g& 
ug/L 
ug/L 
ug/L 

BE ug/L 

E ug/L 
ug/L 

B ug/L 
ug/L 

B ug/L 

B ug/L 
ug/L 
u_g_IL 
u_g_IL 
ui!IL 

B ug/L 

E UI!:IL 

E ui!IL 
B ug/L 
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Table 6 
Upper Aquifer Detections· September 1997 

American Chemical Services 

WeD 

MW46 

MW46 

MW46 

MW46 

MW46 

MW46 

MW46 

MW46 

MW46 

MW47 

MW47 

MW47 

MW47 

MW47 

MW47 

MW47 

MW47 

MW47 

MW47 

MW47 

MW47 

MW48 

MW48 

MW48 

MW48 

MW48 

MW48 

MW48 

MW48 

MW48 

MW48 

MW48 

MW48 

MW48 

MW48 

MW48 

MW49 

MW49 

MW49 

MW49 

MW49 

MW49 

MW49 

MW49 

AHS\PAW 
J I 12521W21S.:pt 97 S;unphng Rptl 

IXtectsiJpS.:pt97\TJbl1! 6 

Griffith, Indiana 

Analyte Date 

Barium 9/25/97 

Calcium 9n5t97 
Chromium 9/25/97 

Iron 9125191 
Magnesium 9125191 
Manganese 9/25/97 

Nickel 9/25/97 

Potassium 9125191 

Sodium 9125/97 

Aluminum 1011/97 

Barium 10/l/97 

Calcium 1011/97 

Cobalt 1011/97 

Copper 10/l/97 

hon 1011/97 

Lead 10/1/97 

Magnesium 10/1/97 

Manganese 10/1/97 

Nickel 1011/97 

Potassium 10/1/97 

Vanadium 1011/97 

Aluminum 9/29/97 

Arsenic 9/29/97 

Barium 9/29/97 

Calcium 9/29/97 

Chromium 9/29/97 

Cobalt 9/29/97 
Copper 9129197 
Iron 9129197 
Lead 9/29/97 

Magnesium 9/29/97 

Manganese 9/29/97 

Nickel 9/29/97 

Potassium 9/29/97 

Sodium 9/29/97 

Vanadium 9/29/97 

Aluminum 9/24/97 

Arsenic 9124/97 

Barium 9/24/97 

Calcium 9/24/97 

Chromium 9124/97 

Cobalt 9/24/97 

Copper 9/24/97 

Iron 9/24/97 

Result DVQ 

126 

115000 

2 

19000 

30900 

1390 

4 

1190 J 
70000 

724 J 

13 

13700 

2 

6 

569 

8 

3990 

17 

3 

959 J 

2 

330 

12 

141 

107000 

8 

4 

13 

24500 

8 

15100 

504 

19 

8270 J 
42700 J 

2 
1130 J 
37 

120 

80300 J 
10 
2 

6 J 
28200 

Page 6 of9 

LQ Unit 

B uWL 
ug/L 

B uWL 
ug/L 

ug/L 

ug/L 

B ug/L 

BE u~ 
u!UL 

N uWL 

B u~ 
ug/L 

B ug/L 

B ug/L 

ug/L 

ug/L 

B ug/L 

ug/L 

B ug/L 

BE ug/L 

B ug/L 

ug/L 

ug/L 

B ug/L 

ug!L 

B ug/L 

B ug!L 

8 uWL 

uWL 

uWL 
ug/L 

ug/L 

8 ug/L 

E ug/L 

E ug/L 

B ug/L 

N ug/L 

ug/L 

8 UI!IL 

ug/L 

B uj!/L 

B ug/L 

B uj!/L 

ug/L 
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Table 6 
Upper Aquifer Detections- September 1997 

American Chemical Services 
Griffith, Indiana 

Well Analyte Date 

MW49 Lead 
MW49 Magnesium 
MW49 Manganese 
MW49 Nickel 
MW49 Potassium 
MW49 Sodium 
MW49 Vanadium 

Indicator Parameters 
MWJS 
MWJS 
MW18 
MW18 
MW19 
MW19 
MW19 
MW19 
MW19 
MW38 
MW38 
MW38 
MW38 
MW38 
MW38 
MW38 
MW39 
MW39 
MW39 
MW39 
MW39 
MW39 
MW39 
MW40 
MW40 
MW40 
MW40 
MW40 
MW40 
MW40 
MW40 
MW4l 
MW4l 
MW41 
MW4l 
MW45 

AHS\PAW 
J:\1252\042\Sc:pt97 Sampling Rpr\ 
Detc:ctsUpSc:pr97\T3blc: 6 

Nitrate 
Sulfate 
TKN 
TOC 
Ammon ia-N 
BOD 
Sulfate 
TKN 
TOC 
Ammon ia-N 
BOD 
Nitrate 
Orthophosphate 
Sulfate 
TKN 
TOC 
Ammon ia-N 
BOD 
Nitrate 
Orthophosphate 
Sulfate 
TKN 
TOC 
Ammonia-N 
lBoD 
Nitrate 
Nitrite 
Orthophosphate 
Sulfate 
TKN 
TOC 
Nitrate 
Sulfate 
TKN 
TOC 
Ammon ia-N 

9124/97 
9124/97 
9124/97 
9/24/97 
9124/97 
9/24/97 
9/24/97 

9130191 
9130/97 
9130191 
9/30/97 
9130/97 
9130191 
9130/97 
9130/97 
9130191 
9n.5/91 
9n.5191 
9125/91 
9125/91 
9125191 
91251£-7 
9/25/97 
9125191 
9/25/97 
9125191 
9/25/97 
9n.5191 
9/25/97 
9125/97 
9129197 
9/29197 
9/29197 
9129197 
9/29/97 
9129197 
9129197 
9/29/97 
9/30197 
9/30/97 
9130197 
9/30197 
9/30197 

Result DVQ 
3 

9980 J 
2210 

12 
5480 J 
25800 J 

2 

5000 
103000 

0 J 
2000 
38000 
3000 
12000 
40000 
12000 

0 
0 
0 
0 

22000 
1000 
7000 
4000 

0 
0 

0 
1000 
4000 
5000 

0 
0 
0 
0 
0 

51000 
0 

3000 

0 
30000 

0 
2000 

1000 
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LQ Unit 

ugiL 
ug/L 
ug/L 

B ugiL 
E ug/L 
E u_g/L 
B ug/L 

ug/L 
ug!L 
ug/L 
ugli. 
ug/L 
ug/L 
ug/L 
ug/L 

uWL 
u~ 
uJUL 
u_g/L 
ug/L 
u_g/1... 
ugiL. 

·~ 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/1.. 
ugll.. 
ug/1.._ 
ugiL 
ug/L 
ug/L 
ug!L 
ug/L 

ugiL 
ug/L 

ug/L 
ug/L 

ug/L 



Table 6 
Upper Aquifer Detections - September 1997 

American Chemical Services 

Well 

MW45 
MW45 
MW4S 
MW48 
MW48 
MW48 
MW48 
MW48 

SVOCs 
MW06 
MW06 
MW06 
MW06 
MW12 
MW12 
MW12 
MW13 
MW13 
MW14 
MW14 
MWI5 
MWIS 
M\"19 
MWI9 
MW39 
MW41 
MW42 
MW43 
MW44 
MW44 
MW44 
MW45 
MW45 
MW45 
MW45 
MW45 
MW45 
MW45 
MW46 
MW47 
MW48 
MW49 
MW49 
MW49 

AHS\PAW 
J:\1252\~2\S.:pt 97 Sampling Rpt\ 
Det.:ctsUpS.:pt97\Tabk 6 

Griffith, Indiana 

Analyte Date 

BOD 9/30/97 
TKN 9130/97 
TOC 9/30/97 
Ammonia-N 9/30/97 
BOD 9/30/97 
Nitrate 9/30/97 
TKN 9/30/97 
TOC 9/30/97 

2,4-Dimethylphenol 9123/97 
Bis(2-Chloroethyi)Ether 9123/97 
Isophorone 9123/97 
Phenol 9123/97 
Chloropropane) 10/1/97 
Dimethylphthalate 10/1/97 
Phenol 10/1/97 
Bis(2-Ethylhexyi)Phthalate 10/1/97 
Phenol 10/1/97 
Bis(2-Ethylhexyi)Phthalate 9129/97 
Phenol 9129/97 
Phenol 9123/97 
Phenol 9129/97 
Bis(2-Chloroe=hyi)Ether 9/29/f; 7 
Phenol 9/29/97 
Bis(2-Chloroethyi)Ether 9125/97 
Phenol 9129197 
Phenol 9126197 
Phenol 9126/97 
Bis(2-Ethy1hexyi)Phthalate 9129/97 
Dimethyl phthalate 9129/97 
Phenol 9129/97 
1,2-Dichlorobenzene 9/29/97 
1,4-Dichlorobenzene 9/29/97 
Chloropropane) 9/29/97 
2-Methylnaphthalene 9/29/97 
Bis(2-Chloroethyi)Ether 9/29/97 
Naphthalene 9/29/97 
Phenol 9/29/97 
Bis(2-Chloroethyl)Ether 9/25/97 
Phenol 10/1/97 
Phenol 9/29/97 
Chloropro_Q_ane} 9/24/97 
Anthracene 9/24/97 
Bis(2-Chloroethyl )Ether 9/24/97 

Result DVQ 

4000 
2000 
5000 
7000 
16000 

0 
8000 
12000 

3 
31 
2 

60 
87 
3 J 
24 
2 J 
7 J 
3 J 
18 
26 
21 
12 
31 
2 
34 
41 J 

75 J 
15 
9 J 
tl 

5 J 
3 J 
7 J 
5 J 
l3 J 

100 
50 
5 
39 
8 J 

30 
I 

l3 
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LQ Unit 

ug/L 

ug/L 
ug/L 
ug/L 

ug[L 

u~ 

ug/L 
ug/L 

J ug/L 
ug/L 

J ug/L 
ug/L 
ug/L 

J ug/L 
ug/L 

J ug/L 
J ug/L 
J ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

J ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

J ug/L 
J ug/L 
J ug/L 
J ug/L 
J ug/L 
J ug/L 

J ug/L 
ug/L 
ug/L 

J ug/L 
ug/L 

J ug/L 

ug!L 
J ug/L 
J ug/L 



WeD 

MW49 
MW49 
MW49 

VOCs 
MW06 
MW06 
MW06 
MW06 
MW06 
MW06 
MW06 
MW06 
MWI2 
MW13 
MW13 
MWI3 
MWI4 
MWlS 
MW19 
MW19 
MW39 
MW39 
MW39 
MW45 
MW45 
MW45 
MW45 
MW46 
MW48 
MW48 
MW49 
MW49 

AHS\PAW 
J:\1:!5:!\04:!\S.:pl 97 Sampling Rpl\ 
DeleclsUpSc:p197\Tablc: 6 

Table 6 
Upper Aquifer Detections - September 1997 

American Chemical Services 
Griffith, Indiana 

Analyte Date Result DVQ 

Bis(2-Ethylhexyi)Phthalate 9/24/97 11 
lsophorone 9124/97 6 
Phenol 9/24/97 130 

1,2-Dich1oroethane 9/23/97 3 
1,2-Dich1oroethene (total) 9/23/97 2 
Benzene 9123/97 140 
Ch1orobenzene 9/23/97 1 
Ch1oroethane 9/23/97 140 J 
Ethylbenzene 9/23/97 13 
Vinyl Chloride 9/23/97 4 
Xylene (total) 9/23/97 29 
Chlorobenzene 10/1/97 s J 
Benzene 10/1/97 33 
Chloroethane 10/1/97 160 
Methylene Chloride 10/1/97 I J 
Toluene 9/29/97 1 J 
Benzene 9/23/97 4 
Benzene 9/29/97 1 J 
Ch1oroethane 9/29/97 18 
1,2-Dichloroethene (total) 9/25/97 4 
Benzene 9125197 4 
Cbloroethane 9125197 2 
Benzene 9/29/97 860 
Ch1orobenzene 9/29/97 26 J 
Chloroethane 9f29/97 120 
Xylene (total) 9f29/97 33 J 

Benzene 9/25/97 2 
Benzene 9/29/97 9500 
Chloroethane 9f29197 980 
Benzene 9f24/97 8200 
Chloroethane 9/24/97 810 
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LQ Unit 

J ug/L 
J ug!L 

uWL 

J ug/1... 
J ug/L 

ug/L 
J ug/1... 

ug!L 

u~f!: 
J ug/L 

ugll. 
J ug/1... 

ug/L 
ug/1... 

J ug/L 
J ug/1... 
J ug!L 
J ug!L 

ug!L 
J ug/1... 
J ug/1... 
J ug/L 

u_g/L 
J ug/L 

ug/L 
J ug/L 
J ~ 

-e• 

ug/1... 
ug/1... 

E ug/1... 
u_g!!.. 



AHS\PAW 
J:l 1252\042\Sept 97 Sampling Apt\ 
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Table 7 
Lower Aquifer Detections- September 1997 

American Chemical Services 
Griffith, Indiana 

Well Analyte Date Result DVQI LQ 

lnorganics 
MW07 Aluminum 9/24/97 1280 J N 
MW07 Barium 9124/97 132 B 
MW07 Calcium 9/24/97 102000 J 
MW07 Chromium 9/24/97 44 
MW07 Cobalt 9/24/97 2 8 
MW07 Copper 9/24/97 II J 8 
MW07 Iron 9124/97 5570 
MW07 Lead 9124/97 4 
MW07 Magnesium 9/24/97 28600 J 
MW07 Manganese 9/24/97 205 
MW07 Nickel 9124/97 31 B 
MW07 Potassium 9/24/97 2190 J BE 
MWOO Sodium 9/24/97 20200 J E 
MWOO Vanadium 9/24/97 3 B 
MWOS Aluminum 9/24/97 839 J N 
MWOS Arsenic 9124/97 6 B -
MWOS Barium 9124/97 111 B 
MWOS Calcium 9/24/97 55200 J 
MW08 Chromium 9/24/97 37 
MWOS Cobalt 9/24197 2 B 
MW08 Iron 9124197 3420 
MW08 Lead 9/24/97 3 
MWOS M~nesium 9/24/97 17700 J 
MWOS Mang_anese 9/24197 134 
MW08 Nickel 9124/97 23 B 
MWOS Potassium 9124/97 1410 J BE 
M . .,~ Sodium 9124197 13500 1 E 
MW08 Vanadium 9/24/97 2 B 
MW09 Aluminum 9/29/97 863 
MW09 Arsenic 9129191 3 B 
MW09 Barium 9129191 349 
MW09 Calcium 9129191 155000 
MW09 Chromium 9/29/97 12 
MW09 Cobalt 9129191 6 B 
MW09 Iron 9129191 16900 
MW09 Lead 9129/97 3 B 
MW09 Magnesium 9/29/97 26100 
MW09 Manganese 9/29197 219 

MW09 Nickel 9/29/97 13 B 
MW09 Potassium 9/29191 11000 J E 
MW09 Sodium 9/29197 66400 I E 
MW09 Vanadium 9/29/97 5 B 

MWIOC Aluminum 9/24/97 6990 J N 
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Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug!L 
ug!L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug!L 
ug/L 

u~ 
ug!L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
U!!IL 

ug!L 
ug/L 

u_g_IL 
ug/L 
ug/L 
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Table 7 
Lower Aquifer Detections ~ September 1997 

American Chemical Services 
Griffith, Indiana 

Well Analyte Date Result DVQ 

MWlOC Arsenic 9124/97 lO 
MWlOC Barium 9124/97 337 
MWlOC Calcium 9124197 141000 J 
MW10C k:hromium 9/24/97 360 
MWlOC Cobalt 9/24/97 14 
MWlOC Copper 9124/97 46 1 
MWlOC Iron 9124191 21300 
MW10C Lead 9124191 19 
MW10C Magnesium 9124/97 65900 1 
MWlOC Manganese 9124/97 447 
MWlOC Nickel 9124191 257 
MWIOC Potassium 9124197 7460 J 
MW10C Sodium 9124197 158000 1 
MW10C Vanadium 9124/97 15 
MWIOC Zinc 9124191 119 1 
MW21 Barium 10/1/97 182 
MW21 Calcium 10/1/97 952 
MW21 Chromium 10/1/97 8 
MW21 Cobalt 10/1/97 ) 

MW21 Iron 10/1/97 2750 
MW21 Lead 10/1/97 1 
MW21 Magnesium 10/1/97 26400 
MW21 Manganese 10/J/97 166 
MW21 Potassium 10/1/97 4330 1 
MW21 Sodium 10/1/97 38600 1 
MW22 Aluminum 9129/97 519 
MW22 Barium 9129/97 628 
MW:'' •Calcium 9129/97 .254000 

MW22 Chromium 9/29/97 20 
MW22 Cobalt 9/29/97 I 
MW22 Copper 9/29/97 125 
MW22 Iron 9/29/97 1340 
MW22 Lead 9129191 7 
MW22 Magnesium 9129/97 39100 
MW22 Manganese 9129/97 49 
MW22 Nickel 9/29/97 18 
MW22 Potassium 9129191 24700 J 
MW22 Sodium 9/29/97 338000 J 
MW23 Aluminum 9/25/97 2440 
MW23 Arsenic 9/25/97 4 
MW23 Barium 9/25/97 133 
MW23 Calcium 9/25/97 84800 
MW23 Chromium 9125/97 19 
MW23 Cobalt 9125191 5 
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LQ Unit 
ug/L 
ug/L 
ug/L 
ug/L 

B ug/l 
u_glt 
ug_IL 
ug/L 
ug/L 
ug/L 
ug/L 

E ug/L 
E ug/L 
B ug/1.. 

ug!L 
B ug/L 

ug{L 
B ug/L 
B ug/L 

ug/L 
B ug/L 

ug/L 
ugJL 

BE ug/L 
E ugJL 

ugJL 
u_g/1.. 
ug/L 
ug/L 

B ug/L 
ug/L 
ug/L 
ugJL 
ug/L 
ug/L 

B ug/L 
E ug/L 
E ug/L 

ug/L 
B ug!L 
B ug/L 

ug/L 
ug/L 

B ug/L 
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--------------

Table 7 
Lower Aquifer Detections • September 1997 

American Chemical Services 
Griffith, Indiana 

Well Analyte Date Result DVQ 

MW23 Copper 9/25/97 20 

MW23 Iron 9125197 11300 

MW23 Magnesium 9125/97 23800 

MW23 Mangan~se 9/25/97 377 

MW23 Nickel 9/25/97 20 
MW23 Potassium 9/25/97 3940 I 
MW23 Sodium 9/25/97 75300 

MW23 Vanadium 9125/97 7 

MW24 Aluminum 9/25/97 9660 
MW24 Arsenic 9/25/97 8 
MW24 Barium 9/25/97 330 

MW24 Beryllium 9125191 I 
MW24 Calcium 9/25/97 161000 

MW24 Chromium 9125191 62 
MW24 Cobalt 9125197 9 
MW24 Copper 9125/91 58 
MW24 Icon 9/25/97 36300 
MW24 Lead 9125191 17 
MW24 Magnesium 9!25197 45700 
MW24 Manganese 9/25/97 566 
MW24 Nickel 9/25/97 44 
MW24 Potassium 9/25/97 6240 I 
MW24 Selenium 9125197 3 
MW24 Sodium 9/25/97 62900 
MW24 Vanadium 9/25/97 20 
MW24 Zinc 9/25/97 62 
MW28 Aluminum 9/23/97 2850 I 
MW28 Arsenic 9123/97 5 
MW28 Barium 9/23/97 123 
MW28 Be_!Yilium 9/23/97 1 
MW28 Calcium 9/23/97 96800 I 
MW28 Chromium 9/23/97 71 
MW28 Cobalt 9123/97 6 
MW28 Copper 9/23/97 40 J 
MW28 Icon 9/23/97 7090 
MW28 Lead 9/23/97 11 

MW28 Magnesium 9/23/97 39700 J 
MW28 Manganese 9/23/97 169 
MW28 Nickel 9/23/97 49 
MW28 Potassium 9/23/97 2980 J 
MW28 Sodium 9/23/97 16400 J 
MW28 Vanadium 9/23/97 7 
MW29 Barium 9/29/97 116 
MW29 Calcium 9/29/97 93500 
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LQ Unit 

B ug/L 

ug/L 

ug/L 

ug/L 

B ugtL 

BE ug/L 

ug/L 

B ug/L 

ug/L 

B ug/L 

ug/L 

B ug/L 

ug/L 
ug/L 

B ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

E ugl!.. 

B ugl!. 

ug/L 

B ug/L 

ug/L 

N ug/L 

B ugll.. 

B ug/1... 

B ug/L 

u~ 

ug/1.. 
B ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

u.e/L 
1.!!_/L 

BE ug/L 

E u!UL 

B ug/L 

8 U_E/L 

ug/L 
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Table 7 
Lower Aquifer Detections- September 1997 

American Chemical Services 
Griffitht Indiana 

Well Analyte Date Result DVQ 

MW29 Iron 9129/97 5790 

MW29 Lead 9/29/97 I 

MW29 Magnesium 9/29/97 42500 

MW29 Manganese 9129/97 97 

MW29 Potassium 9129/97 2950 J 
MW29 Sodium 9/29/97 73900 J 

MW30 Aluminum 10/1197 1830 J 
MW30 Arsenic 10/1/97 4 

MW30 Barium 10/1/97 210 
MW30 Calcium 10/1/97 107000 

MW30 Chromium 10/1197 50 

MW30 Cobalt 10/1/97 15 

MW30 Copper 10/1/97 40 
MW30 Iron 10/l/97 8590 

MW30 Lead 10/1/97 8 

MW30 Magnesium 10/1/97 49200 

MW30 Manganese 10/1/97 139 

MW30 Nickel 10/1/97 59 

MW30 Potassium 10/1/97 3260 ] 

MW30 Sodium 10/1/97 36600 

MW30 Vanadium 10/1/97 4 

MW3l Aluminum 9/24197 1890 J 

MW31 Arsenic 9124/97 8 

MW3l Barium 9124/97 245 

MW3l Calcium 9124/97 94900 J 

MW3l Chromium 9124191 89 
MW3l Cobalt 9n.4197 4 

MW3l Copper 9124191 44 J 
MW31 Iron 9124/97 6230 
MW3l Lead 9124197 g 

MW31 Magnesium 9124/97 34100 ] 

MW31 Manganese 9/24/97 174 
MW3l Nickel 9/24197 66 
MW3l Potassium 9124/97 2410 I 
MW31 Sodium 9/24/97 19800 J 
MW3l Vanadium 9/24/97 4 

MW32 Aluminum 9/24/97 780 J 
MW32 Barium 9124191 169 
MW32 Calcium 9/24197 75200 1 
MW32 Chromium 9/24/97 21 
MW32 Cobalt 9/24/97 I 

MW32 CoQPer 9/24/97 13 J 
MW32 Iron 9/24/97 4860 

MW32 Lead 9/24/97 4 
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LQ Unit 

u_g/L 

B ug/L 

ug/L 

ugiL 

BE ug/L 

E ug/L 

N ug/L 

B ug/L 

ug/l 

u~ 
u_g/1... 

B upr. 

ug/L 

ug/L 

ug/L 

ugiL 

ug/L 

ug/L 

BE ug/L 

ug/1.. 

B ug/L 

N ug/L 

B ug/1.. 

ug/L 

ug/L 

ugll. 
8 ug/1.. 

ug/L 

ug/1.. 

ug/1.. 

ug/L 

ug/L 

ug/L 

BE ug/L 

E ug/L 

8 ug/L 

N ugl!.. 

B ug/L 

UI!IL 

UI!/L 
8 ug/L 

B UI!/L 

ugll 

ug/L 



AHS\PAW 
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Table 7 
Lower Aquifer Detections- September 1997 

American Chemical Services 
Griffith, Indiana 

Well Analyte Date Result DVQ 

MW32 Magnesium 9124197 47500 J 

MW32 Manganese 9/24/97 78 

MW32 Nickel 9/24/97 19 

MW32 Potassium 9124/97 4630 J 
MW32 Sodium 9/24/97 35400 J 
MW32 Vanadium 9/24/97 l 

MW33 Arsenic 10/1197 20 

MW33 Barium 10/1/97 1280 

MW33 Calcium 10/1/97 290000 

MW33 Chromium 10/1/97 10 

MW33 Cobalt 10/1/97 3 

MW33 Copper 10/1/97 15 

MW33 Iron 10/1/97 27800 

MW33 Lead 10/1/97 2 

MW33 Magnesium 10/1/97 65900 

MW33 Manganese 10/1/97 128 

MW33 Nickel 10/1/97 22 

MW33 Potassium 10/1/97 15500 J 
MW33 Sodium 10/1/97 178000 J 
MW34 Barium 9/29/97 176 

MW34 Calcium 9/29/97 84300 

MW34 Chromium 9/29/97 17 

MW34 Com>er 9129197 13 

MW34 Iron 9129/97 3190 

MW34 Lead 9129/97 3 

MW34 Magnesium 9129/97 51000 

MW34 Manganese 9/29/97 42 

MW34 Nickel 9129/97 17 
MW34 Potassium 9/29/97 4480 J 
MW34 Sodium 9/29/97 37200 J 
MW36 Aluminum 9/24/97 4770 I 
MW36 Arsenic 9/24/97 3 

MW36 Barium 9/24/97 242 

MW36 Calcium 9124/97 75400 J 
MW36 Chromium 9/24/97 81 
MW36 Cobalt 9/24/97 3 

MW36 Cop~r 9/24/97 38 I 
MW36 Iron 9/24/97 9550 

MW36 Lead 9/24/97 9 

MW36 Magnesium 9/24/97 46600 I 
MW36 Manganese 9/24/97 122 
MW36 Nickel 9/24/97 68 
MW36 Potassium 9/24/97 4690 J 
MW36 Sodium 9/24/97 40600 I 
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LQ Unit 

ug/L 

ug/L 

B ug/L 

BE ug/L 

E ug/L 

B ug/L 

ug/L 

ue/L 
ug/L 

B ugO... 

B ug/L 

B ug/L 

ug/L 

B ug/L 

ug/L 

ug/L 

B ug/L 

E ug/L 

E ug/L 

B ug/L 

ug/L 

ug/L 

B ug/L 

ug/L 

B ug/L 

ug/L 

ug/L 

B ug/L 

BE ug/L 

E ug/L 

N ug/L 

B ug/L 

u~ 
u_gll.. 
ug/L 

B ~ 
ug/L 

ug/L 

u!!IL 

ug/L 

ug/L 

UI!IL 

BE ug/L 

E ug/L 
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Table 7 
Lower Aquifer Detections - September 1997 

American Chemical Services 
Griffith, Indiana 

Well Analyte Date Result ovg 
MW36 Vanadium 9124/97 3 
MW50 Aluminum 1011197 12000 J 
MW50 Arsenic 1011197 7 
MW50 Barium 1011197 285 
MW50 Calcium 1011/97 191000 
MW50 Chromium 10/1197 130 
MW50 Cobalt 1011197 12 
MW50 Copper 1011/97 36 
MW50 Iron 1011/97 20200 
MW50 Lead 10/1/97 14 
MW50 Magnesium 1011/97 87400 
MW50 Manganese 1011197 408 
MW50 Nickel 10/1/97 lOS 
MWSO Potassium 1011191 21000 J 
MWSO Sodium 1011191 481000 
MW50 Vanadium 1011191 19 
MWSO Zinc 1011/97 51 
MW51 Aluminum 10/1/97 1040 J 
MW51 Barium 1011/97 397 
MWSl Calcium 10/l/97 i38000 
MW5l Chromium 1011197 8 
MW51 Cobalt 1011191 2 
MW51 Copper 10111 J1 7 
MW51 Iron 1011191 8660 
MWS1 Magnesium 1011191 61600 
MW51 Manganese 10/1/97 128 
MW51 Nickel 10/1/97 11 
MWSI Potassium 1011/97 3880 1 
MWS1 Sodium 10/1/97 108000 J 
MWSI Vanadium 10/l/97 2 
MW52 Aluminum 9125191 750 
MW52 Arsenic 9125191 42 
MW52 Barium 9125191 321 
MW52 Beryllium 9125191 I 
MW52 Calcium 9125197 114000 
MW52 Chromium 9/25/97 9 
MW52 Cobalt 9125191 2 
MW52 Copper 9125/97 10 
MW52 Iron 9/25/97 5340 

MW52 Magnesium 9125/97 44100 
MW52 Manganese 9/25/97 207 
MW52 Nickel 9/25/97 12 
MW52 Potassium 9/25/97 3640 J 
MW52 Selenium 9125/97 2 
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LQ Unit 

B ug/L 

N ug/L 

B ug/L 
ug/L 
u)!/1. 
ug/1.. 

B ugl!.. 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

E ugll.. 
ugll.. 

B ug/L 
ug/L 

N uglk 
ug/L 
ug/L 

B ug/L 

B ug/L 

B ug/L 
uglk 
ugll... 
uglk 

B ug/L 

BE ug/L 
E ug/L 
B ug/L 

ugll.. 
ug/L 
ug/L 

B ug/L 
ug/L 

B ug/L 
B ug/L 
B u_g_IL 

ugll... 
ug/L 

u~ 
B u2/L 

BE u~ 
B ug/L 
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Table 7 
Lower Aquifer Detections- September 1997 

American Chemical Services 
Griffith, Indiana 

Well Analyte Date Result DVQ 

MW52 Sodium 9125/97 145000 

MW52 Vanadium 9/25/97 2 

MW53 Aluminum 9/25/97 7490 

MW53 Antimony 9125/97 2 

MW53 Arsenic 9/25/97 10 

MW53 Barium 9125197 1520 

MW53 Beryllium 9/25/97 2 

MW53 Calcium 9/25/97 230000 

MW53 Chromium 9125197 58 

MW53 Cobalt 9/25/97 7 

MW53 Copper 9/25/97 40 

MWS3 Iron 9/25/97 27400 

MW53 Lead 9125197 17 

MW53 Ma~nesium 9125191 102000 

MWS3 Man~anese 9/25/97 417 

MWS3 Nickel 9/25/97 62 

MW53 Potassium 9125/97 29000 J 
MW53 Sodium 9125197 380000 

MW53 Vanadium 9125191 4 

MW53 Zinc 9/25/97 79 

MW54 Aluminum 9/24/97 1980 J 
MW54 Arsenic 9/24/97 5 

MW54 Barium 9124/~ 7 153 

MWS4 Calcium 9124/97 126000 J 
MW54 Chromium 9124/97 46 

MW54 Cobalt 9/24/97 3 

MW54 Copper 9/24/97 39 J 
MW54 Iron 9/24/97 5480 
MW54 Lead 9/24/97 6 

MW54 Ma~tnesium 9124/97 52000 J 
MW54 Manganese 9/24/97 256 

MW54 Nickel 9/24/97 37 

MW54 Potassium 9/24/97 2750 J 
MW54 Sodium 9/24/97 28700 l 
MW54 Vanadium 9/24/97 3 

MW55 Aluminum 9/24/97 6100 l 

MW55 Arsenic 9/24/97 6 

MW55 Barium 9/24/97 219 

MW55 Beryllium 9124/97 I 

MW55 Calcium 9124/97 78200 1 

MW55 Chromium 9/24/97 60 

MW55 Cobalt 9/24/97 4 

MWS5 Copper 9/24/97 54 J 
MW55 Iron 9/24/97 5850 
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LQ Unit 

ug/1... 

B uWL 

wz!L 
B ug/L 

ug/L 

ug/L 

B ug/L 

ug/L 

ug!L 

B ug!L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

E ug/L 

ug/L 

B uWI... 
ug/L 

N ug/L 

B ug/L 

B ug/L 

ug/L 

ug/L 

B u21L 

u~V[. 

ug/L 

UJZIL 
ug/L 

ug!L 

B u21L 

BE ug/L 

E ug/L 

B U2/L 

N ug/L 

B ug/L 

ug/L 

B U!!IL 

ug/L 

ug/L 

8 ug/L 

u,ul 

ug/L 
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Table 7 
Lower Aquifer Detections - September 1997 

American Chemical Services 
Griffith, Indiana 

Well Analyte Date Result DVQ 

MW55 Lead 9124/97 17 
MW55 Magnesium 9124/97 47100 J 
MWSS Manganese 9124/97 388 
MW55 Nickel 9/24197 61 
MW55 Potassium 9124/97 6660 J 
MWSS Sodium 9124197 49500 J 
MW55 Vanadium 9/24/97 5 

SVOCs 
MW07 Phenol 9124/97 48 
MW08 Bis(2-Chloroethyi)Ether 9124197 4 
MW08 Phenol 9124/97 140 
MW09 Bis(2-Chloroethy1)Ether 9/29/97 35 
MW09 lsophorone 9129/97 1 J 

MWIOC Bis(2-Ethy1hexy1)Phthalate 9/24/97 8 
MWIOC lsophorone 9/24/97 1 
MWIOC Phenol 9/24197 20 
MW21 Phenol 10/1/97 20 
MW22 Phenol 9/29/97 330 
MW28 Phenol 9/23/97 37 J 
MW29 Bis(2-Ethylhexyi)Pbthalate 9129/97 6 J 
MW29 Phenol 9/29197 43 
MW30 Phenol 10/1/97 17 
MW31 Bis(2-Ethylhexyi)Pbthalate 9/24197 6 
MW31 Phenol 9/24/97 130 
MW32 Bis(2-Chloroethy I )Ether 9/24/97 2 
MW32 Bis(2-Eth_}')hexyl)Phthalate 9/24197 10 
MW32 Phenol 9/24/97 110 
MW33 Bis(2-Ethylhexyl)Phthalate 10/1/97 76 
MW33 lsophorone 10/1/97 1 J 
MW33 Phenol 10/1/97 65 
MW34 Bis(2-Ethylhexyl)Phthalate 9/29/97 0 
MW34 Phenol 9129/97 340 
MW36 Bis(2-Ethylhexyi)Phthalate 9124/97 6 
MW36 Phenol 9/24/97 240 
MW50 Phenol 10/l/97 340 
MW5l Phenol 10/1/97 18 
MW53 Isophorone 9/25/97 5 
MWS3 Phenol 9/25/97 50 I 
MW54 Phenol 9124/97 160 
MW55 Bis(2-Ethylhex yl >Phthalate 9/24/97 32 
MWSS Phenol 9/24/97 7 

VOCs 
MW07 Toluene 9/24/97 I 
MW09 Benzene 9/29/97 290 
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LQ Unit 

ug!L 
ug!L 
ug/L 
ug& 

E ug!L 
E ug/L 
B ug!L 

u~ 
J u_g/1 

u_gil... 

u~ 
J ug/L 
J ug/L 
J ug!L 

ug/L 
ug!L 
ug/L 
ug/L 

J ug!L 
ug/L 
ug!L 

I ugll.. 
ug/L 

J u_g_IL 
J ug& 

ug/L 
r, 

J ug!L 
ug/L 

J ugll.. 
ug/L 

J ug/L 
ug/L 
ug/L 
ug/L 

I ug/L 
ug/L 
u_g_/L 
u!!IL 

J ugll 

J u_g_IL 

u~ 
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Table 7 
Lower Aquifer Detections· September 1997 

American Chemical Services 
Griffith, Indiana 

Well Analyte Date Result DVQ 

MW09 Chloroethane 9129197 1800 
MWIOC Chloroethane 9/24/97 420 
MW33 Benzene 1011191 I J 
MW34 Toluene 9/29/97 I I 
MW53 4-Methyl-2-Pentanone 9125197 5 J 
MW53 Benzene 9/25/97 2 

MW53 Toluene 9/25/97 I 

MW55 Toluene 9/24/97 l 
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LQ Unit 

ug/L 
ug!L 

J ug/L 
I ug/L 
J ug!L 
J ug/L 
I ug/L 
J ug/L 



ACS-PWD-02 
IU12197 

Parilms:l~£ CQI'!C LQIDYO IWL 

VOI.ATIU:S lug/1.) 
Acetone U/R 5 
B~nzcne U/ I 
Kromuchl<>romc:thanc U/ I 
Bromooichlorom~thanc U/ I 
Bromoform U/ I 
Kromonwthanc U/ I 
2-Butanone U/R 5 
Carhon Disulfide U/ 
Carbon T ~trachlunde U/ 
Chlorobenzcnc U/ 
C'hloruethanc U/ 
Chlorormm U/ 
Chloromethane U/R 
l>ibromochlorometha••e U/ 
1.2-l>tbromo· 3-Chlorupropanc U/ 
1,2-J>ibrumoerhanc U/ 
1.2-l>u.:hlurubenun~ U/ 
1,3-l>tchlmubt:nlenc Ul 
I ,4 -l>i•·hluruhcmcne U/ 
1,1-I>K:hlumethanc U/ I 
1,2-l>ichluroethane U/ I 
I,I·Dichlvnl&'dM:ne Ul I 
Cis·l,2·1>tchloroethenc U/ I 
Trans-1,2- l>ichlornethcnc Ul I 
1,2-Dichloropropane U/ I 
Cis-1 .3· l>ichloropml>cne Ul I 
Trans-1,3 -l>ichloroprupem: U/ I 
Ethylbenzene U/ I 
2-Hexanonc U/ s 
Methylene Chloride U/ 2 
-1-Mcthyi-2-Pcntanunc U/ ~ 

Styrene U/ I 
I, I ,2,2-Tctrachlnrocthane U/ I 
Tetrachlnn>etheno: U/ I 
Toluene U/ I 
1,1,1· Tridtloroethanc lJ/ I 
1,1,2· Tril:hloroethanc U/ I 
Trichloro.:thenc U/ I 

Vinyl Chloride U/ I 
Xylene (Tutall Ill ~ 

jol>s/12~YO·I21analylr<·•l/scp1·97/pw·lh)(T;,I>Ic l!) 

11'.\!l·\li'l'o\W 

( ( 

Table 8 
Summary of Residential Well Sampling Results •• October 1997 

American Chemical Service NPL Site 
Grimth, Indiana 

ACS-PWK-02 ACS-PWRC-02 ACS-PWRE-02 ACS-PWY-02 
1012197 1012197 1012197 1012197 

CJl.NC WIWl Bill. C01!IC WD'l.Q 8QL em«: ~IDL COliC~ BDL 

U/R s U/R s U/R s NA 
U/ I U/ I U/ I NA 
lll I U/ I U/ I IliA 
l I U/ I U/ I NA 
L.t I U/ I U/ I NA 
U/ I U/ I U/ I NA 

U/R 5 U/R 5 U/R s NA 
Ul U/ U/ NA 
U/ U/ U/ NA 
Ul U/ U/ NA 
Ul U/ U/ NA 
U/ U/ U/ NA 

U/R U/R UIR NA 
Ul U/ U/ NA 
U/ U/ U/ NA 
Ul U/ U/ NA 
U/ U/ Ul NA 
Ul Ul U/ NA 
U/ U/ U/ NA 
U/ U/ U/ NA 
Ul I U/ U/ NA 
U/ I Ul I Ul NA 
U/ I Ul I Ul NA 
U/ I U/ I U/ NA 
U/ I U/ I Ul NA 
U/ I U/ I U/ NA 
U/ I U/ I U/ NA 
U/ I U/ I U/ NA 
U/ ~ U/ s U/ s NA 
U/ 2 0.2 Jl 2 0.2 Jl 2 NA 
U/ ' Ul ~ Ul ~ NA 
U/ I U/ I U/ I NA 
U/ I U/ I U/ I NA 
U/ I U/ I U/ I NA 
U/ I U/ I U/ I NA 
U/ I U/ I U/ I NA 
u I U/ I U/ I NA 

0.2 1 I U/ I U/ I NA 
U/ I U/ I U/ I NA 
U/ 5 U/ s U/ s NA 
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ACS-PWY-92 ACS-PWZ-02 
100197 1012197 

ewe LOID.¥0 BD.L CONe LQIDYO BDl. 

U/R s U/R 5 
U/ I U/ I 
U/ I U/ I 
U/ I U/ I 
U/ I U/ I 
U/ I U/ I 

U/R s U/R s 
U/ U/ I 
U/ U/ I 
U/ U/ I 
U/ U/ I 
U/ U/ I 

U/R U/R I 
U/ U/ I 
U/ U/ I 
U/ U/ I 
Ul U/ I 
U/ U/ I 
U/ U/ I 
U/ I Ul I 
U/ I Ul I 
U/ I Ul I 
Ul I Ul I 
U/ I U/ I 
U/ I U/ I 
U/ I U/ I 
U/ I U/ I 
U/ I U/ I 
Ul ~ U/ .5 
U/ 2 U/ 2 
U/ s U/ s 
U/ I U/ I 
U/ I U/ I 
U/ I U/ I 
U/ I U/ I 
U/ I U/ I 
U/ I U/ I 
U/ I U/ I 
U/ I U/ I 
U/ 5 U/ 5 



ACS-PWD-02 
1012/97 

!'i!Ii!OOU- ------ CQNC L<m'lQ IWL 

Snnivolatila (uli/1.1 
His(2-Chh>roethyi)Elhcr U/ s 
Phenol U/ 5 
2-Chlorophc:nol U/ 5 
1.3-Dichlorobenl.c:ne U/ 5 
1,4-Dichlumbcnzc:nc: Ul 5 
1,2-l>ic:-hlurubc:nune U/ 5 
2-Mc:lhylphcnol U/ 5 
2,2' -oxybh( 1-Chlurnpmpane) U/ 5 
-1-Mcthylphcnol U/ 5 
N-N>Irnsn-I>J·N-I'•upylaoooinc U/ 5 
llexachiUJuclhanc U/ 5 
Nitmhcnlcnc U/ 5 
bnphumnc Ul 5 
2- N II rophcnul U/ 5 
~.-1-l>unclloylphcnul Ul 5 
llos( 2-Chhlfuclhnxy )Methane U/ 5 
2,-1 -l)idJioruphcnul Ul 5 
1.2,-1-Tru:hlumhcntcnc U/ 5 
Naphthal,·uc U/ 5 
-1-Chloruamlme U/ 5 
llc:~a~hloi•>Outautcnc U/UJ 5 
-1-Chlom-.1-Methylphcnul U/ 5 
2-Melhylnaplllhalcne U/ 5 
llex~chlonocyclopcntautene U/ 5 
2.4,6· Trichlomplwnul U/ 5 
2.4.!1· Tridolnmphcnul U/ 20 
2-Chloronaphthakltt: U/ 5 
2-Nitroanihne U/ 20 
DJmethylphthalate U/ s 
Acenaphthylene U/ 5 
2.6-l>inilrnlulucnc U/ 5 
~-Nitroaniline U/ 20 
Accnaphlhene U/ 5 
2.4-Dinilrnphennl U/ 20 
~-Nuroph,·nol Ul 20 
l>ibcnzofuran Ul 5 
2.4-0initrnlnluenc U/ 5 
l>ielhylphthalate U/ 5 
~-Chlorophonyl-phenylclhcr U/ 5 
l·luorene U/ 5 

JUO,f125~11-t2/analyllcallscp1·97/pw-loi(T •ole X) 

11· . .-\/J.-\11'1'.-\W 

Table 8 
Summary of Residential Well Sampling Results -- October 1997 

American Chemical Service NPL Site 
Griffith, Indiana 

ACS-PWK-02 ACS-PWRC-02 ACS-PWRE-02 ACS-PWY-02 
1012197 1012197 10/2197 1012197 

CONC I...WMl lUlL em«: WQYO sm. cmtc WDYO 801. COliC LOOlYO IWL 

U/ s Ul s U/ s U/ s 
U/ s U/ s Ul s U/ 5 
Ul 5 Ul s U/ s Ul s 
U/ 5 U/ s U/ s U/ s 
U/ s Ul 5 U/ s U/ s 
U/ s Ul s U/ s U/ s 
Ul 5 Ul s U/ 5 U/ 5 
U/ 5 U/ s Ul 5 U/ 5 
Ul 5 U/ s U/ 5 U/ 5 
U/ 5 Ul s U/ s U/ 5 
U/ 5 U/ 5 U/ 5 U/ s 
U/ 5 Ul s U/ 5 U/ 5 
U/ s U/ 5 U/ s U/ 5 
U/ 5 U/ 5 U/ 5 U/ s 
Ul 5 U/ 5 U/ s U/ 5 
U/ 5 U/ .s U/ 5 U/ s 
U/ 5 Ul 5 U/ 5 U/ 5 
U/ 5 U/ 5 U/ s U/ 5 
U/ 5 Uf 5 U/ 5 U/ s 
U/ 5 U/ 5 U/ s U/ 5 

U/UJ 5 U/UJ 5 U/UJ 5 U/UJ 5 
U/ 5 U/ 5 U/ 5 Ul s 
U/ 5 U/ 5 U/ s U/ 5 
U/ 5 Ul 5 U/ 5 U/ 5 
U/ 5 U/ 5 U/ 5 U/ s 
U/ 20 U/ 20 U/ 20 U/ 20 
U/ s U/ 5 U/ 5 U/ 5 
U/ 20 Ul 20 U/ 20 U/ 20 
U/ s U/ s U/ s U/ 5 
U/ 5 Ul s U/ 5 U/ s 
U/ 5 U/ s U/ s U/ s 
U/ 20 U/ 20 U/ 20 U/ 20 
U/ 5 Ut s U/ s U/ 5 
U/ 20 Ul 20 U/ 20 U/ 20 
U/ 20 U/ 20 U/ 20 U/ 20 
U/ 5 U/ 5 U/ 5 U/ s 
U/ 5 U/ 5 U/ 5 U/ 5 
U/ 5 Ul 5 U/ 5 U/ 5 
U/ 5 U/ 5 U/ s Ul 5 
U/ 5 U/ 5 U/ 5 U/ 5 -

( 
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ACS-PWY-92 ACS-PWZ-02 
10/2/97 10/2197 

COI!iC l.QID.\10 IWL CONe LQIQYQ ROL 

U/ s U/ 5 
U/ 5 U/ 5 
U/ s U/ 5 
U/ s Ul 5 
U/ s U/ 5 
U/ 5 Ul 5 
U/ s U/ 5 
U/ 5 U/ 5 
U/ 5 U/ 5 
U/ 5 U/ 5 
Ul 5 U/ 5 
U/ 5 Ul 5 
U/ s U/ 5 
U/ 5 U/ 5 
U/ 5 U/ 5 
Ul 5 U/ 5 
U/ 5 U/ 5 
U/ s U/ s 
U/ 5 U/ 5 
U/ 5 U/ 5 

U/UJ s U/UJ 5 
U/ 5 U/ 5 
U/ s U/ -~ 

U/ s U/ 5 
U/ 5 U/ 5 
U/ 20 U/ 20 
U/ 5 U/ 5 
U/ 20 U/ 20 
U/ s U/ 5 
U/ s U/ 5 
Ul s Ul s 
U/ 20 U/ 20 
U/ 5 U/ 5 
U/ 20 Ul 20 
U/ 20 U/ 20 
U/ 5 U/ 5 
U/ s U/ 5 
U/ 5 U/ 5 
U/ 5 U/ s 
U/ 5 Ul 5 



ACS-PWD-02 
1012197 

~L...,__ CUl'!C LQ'DVQ lUlL 

Semit'olaliles (ug/l .. ) lronllnued) 
4-Nitroaniline U/ 20 
-1·.6-Dinilru-2-Mcthylphelltll Ul 20 
N-Nitrusodiphenylarnine U/ 5 
-1-Bromuphenyl-phenylether Ul 5 
llexachlurubcnune U/ !I 
l'entachlurophcnnl· U/ 20 
Phenanthrene U/ 5 
Anthracene Ul !I 
Carboazulc U/ !I 
Di-N· Butylphthalale U/ s 
l·luorantlu:ne U/ 5 
l'yrene U/ 5 
KutylbcnLylphthalate Ul s 
.1,3' -l>ichlornhenti<linc U/ s 
Kenzo(a)Anthraccne U/ s 
Chrysene U/ 5 
His( 2-F.thylhexyl )Phthalate U/ 5 
l>i-N-Octylphthalate U/ 5 
Hetuo(h)Fiuoranthcnc U/ 5 
Benzo(k )I'Juuranthene U/ s 
llentu(a)Pyrene Ul 5 
lndeno( 1,2,3-Cd)Pyrr:ne U/ s 
Oibenz(A,H)Anthracene U/ 5 
HeruotG.II.I ll'erylcne U/ 5 

tnllvi2'\~0-12/allalyt~e·.,IJ,.·pt·'l7/pw-tlllt Tallk X) 
ll'.-\/],-\IIIJ'.-\W 
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Table 8 
Summary of Residential Well Sampling Results •. October 1997 

American Chemical Service NPL Site 
Grimth, Indiana 

ACS-PWK-02 ACS-PWRC-02 ACS-PWRE-02 ACS-PWY-02 
1012197 1012197 1012/97 1012/97 

CONe 1JWYQ BDl. cmiC IJWYQ llDL WJ'IC ~ llDJ. c:mtC ~ IW1. 

U/ 20 U/ 20 UJ 20 U/ 20 
U/ 20 U/ 20 U/ 20 U/ 20 
U/ 5 U/ 5 U/ s U/ s 
U/ 5 Ul s U/ s U/ s 
U/ 5 U/ s U/ 5 U/ 5 
Ul 20 U/ 20 Ul 20 U/ 20 
U/ s U/ s U/ s U/ s 
Ul 5 U/ s Ul s Ul s 
U/ 5 U/ s Ul s Ul 5 
U/ 5 U/ s Ul 5 U/ 5 
U/ s U/ s U/ s Ul s 
u s U/ s U/ s Ul s 
u, 5 U/ s U/ s Ul s 
U/ s U/ 5 Ul s Ul s 
U/ s U/ s U/ s U/ s 
U/ 5 U/ 5 U/ s U/ s 
Ul s JIU 5 U/ s U/ s 

.. U/ s U/ s U/ s U/ s 
Ul s U/ s Ul s U/ s 
Ul s U/ s Ul s U/ s 
Ul s Ul 5 Ul 5 Ul 5 
U/ 5 U/ s UJ s U/ s 
Ul 5 U/ s U/ s U/ s 
VI 5 U/ 5 VI s U/ s 
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ACS-PWY-92 ACS-PWZ-02 
1012197 1012197 

cmiC IJW'iQ IW1. CONe LIWYQ IWL 

Ul 20 Ul 20 
Ul 20 U/ 20 
U/ 5 Ul !I 
U/ s U/ 5 
U/ s U/ 5 
Ul 20 U/ 20 
Ul 5 Ul 5 
U/ s U/ 5 
U/ 5 U/ 5 
U/ 5 U/ 5 
U/ s U/ 5 
U/ s Ul s 
Ul s U/ 5 
U/ s Ul 5 
U/ s U/ s 
U/ s Ul s 
U/ s U/ s 
U/ s U/ 5 
U/ s Ul 5 
U/ s Ul 5 
Ul 5 U/ 5 
U/ s U/ 5 
U/ 5 VI 5 
U/ s VI 5 



ACS-I'W0-02 
10/2/97 

l'ar;!!l!~!rr . -· ('QN(.' LU'DVQ RDL 

l'esliddeii'C8s (ul:/_1.) 
alpha·I:UfC U/ 0.01 
hela·RIIC U/ 0.01 
dcha-BIIC U/ 0.01 
gamm11.-RHC (Lindane) U/ 0.01 
Heplachlur U/ 0.01 
Aldrin U/ 0.01 
lleplachlnr epo~1<1c Ul 0.01 
En<.lusulfan I U/ 0.01 
Dieldnn U/ 0.02 
4.4'-DDE U/ 0.02 
Endrin U/ 0.02 
Endusulf an II U/ 0.02 
H'·DDD U/ 0.02 
Endosulfan sulfalr U/ 0.02 
4.4 .. ()))')' U/ 0.02 
Mclhnxyd•lnr U/ 0.1 
Endrm l<clnne U/ 0.02 
J:ndrin al<lchydr U/ 0.02 
alpha·Chlurdan~ U/ 0.01 
gamma-Chlordane U/ 0.01 
Toxaphene Ul I 
Aroclor·IO 16 U/ 0.2 
Arodnr·ll21 U/ 0.4 
Arodor-12.12 U/ 0.2 
Aroclor·l N2 U/ 0.2 
Arudor-12411 U/ 0.2 
Arudor-1254 U/ 0.2 
Arudur-126(1 U/ 0.2 

jol"/12~2/(~12/~nalylical/scpt·IJ7/pw·lhi( Tahk HI 
!.=An \11'1'-\\\' 

Table 8 
Summary of Residential Well Sampling Results-- October 1997 

American Chemical Service NPL Site 
Griffith, Indiana 

ACS-PWK-02 ACS-PWRC-02 ACS-PWRE-02 ACS-PWY-02 
10/2197 10/2/97 10/2/97 10/2197 

CONe 14'QW BDL CQtlC LQVV.Q JmL C.QtlC 1.QIDW JmL C.QtlC Looml &DL 

U/ 0.01 U/ 0.01 U/ O.oJ U/ 0.01 
U/ 0.01 U/ 0.01 U/ O.GI U/ O.GI 
U/ 0.01 U/ 0.01 U/ 0.01 U/ 0.01 
U/ 0.01 U/ 0.01 U/ 0.01 U/ 0.01 

U/ O.ol U/ 0.01 U/ 0.01 U/ 0.01 
U/ 0.01 U/ O.ol U/ 0.01 U/ 0.01 
U/ 0.01 Ul 0.01 Ul 0.01 U/ 0.01 
U/ O.ot U/ 0.01 U/ O.ol U/ 001 
U/ 0.02 U/ 0.02 U/ 0.02 U/ 0.02 
U/ 0.02 Ul 0.02 U/ 0.02 U/ O.G2 
U/ 0.02 U/ 0.02 U/ O.o2 U/ 0.02 
U/ 0.02 U/ 0.02 U/ 0.02 U/ 0.02 
Ul 0.02 U/ 0.02 U/ 0.02 U/ 0.02 
U/ 0.02 U/ 0.02 U/ 0.02 U/ 0.02 
U/ 0.02 Ul 0.02 U/ 0.02 U/ 0.02 
U/ 0.1 U/ 0.1 U/ 0.1 U/ 0.1 
U/ 0.02 Ul 0.02 . U/ 0.02 U/ 0.02 
U/ 0.02 U/ 0.02 U/ 0.02 U/ 0.02 
U/ O.ot U/ O.oJ U/ O.oJ U/ O.GI 
U/ 0.01 U/ O.ol U/ O.ol U/ 0.01 
U/ I U/ I U/ I U/ I 
U/ 0.2 U/ 0.2 U/ 0.2 U/ 0.2 
U/ 0.4 Ul 0.4 Ul 0.4 U/ 0.4 
U/ 0.2 U/ 0.2 U/ 0.2 U/ 0.2 
U/ 0.2 U/ 0.2 U/ 0.2 U/ 0.2 
U/ 0.2 U/ 0.2 U/ 0.2 U/ 0.2 
U/ 0.2 U/ 0.2 U/ 0.2 U/ 0.2 
U/ 0.2 U/ 0.2 U/ 0.2 U/ 0.2 

( 
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ACS-PWY-92 ACS-I'WZ-02 
10/2/97 10/2/97 

COliC LQ'DVO I!.J)L CON..C IJI'DY.Q &DL 

U/ 0.01 Ul 0.01 
U/ 0.01 U/ O.ol 
U/ 0.01 U/ 001 
U/ 0.01 Ul 0.01 
U/ O.ot U/ 0.01 
U/ 0.01 Ul O.ol 
U/ 0.01 U/ 0.01 
U/ 0.01 U/ 0.01 
U/ 0.02 U/ 0.02 
U/ 0.02 U/ 0.02 
U/ 0.02 U/ O.o2 
U/ 0.02 U/ 0.02 
U/ 0.02 U/ 0.02 
U/ 0.02 U/ 0.02 
U/ 0.02 U/ 0.02 
U/ 0.1 U/ 0.1 
Ul 0.02 U/ 0.02 
U/ 0.02 U/ 0.02 
U/ 0.01 U/ 0.01 
U/ 0.01 Ul 0.01 
U/ I U/ I 
U/ 0.2 Ul 0.2 
U/ 0.4 U/ 0.4 
U/ 0.2 U/ 0.2 
U/ 0.2 U/ 0.2 
U/ 0.2 U/ 0.2 
U/ 0.2 U/ 0.2 
U/ 0.2 U/ 0.2 



ACS-PWD-02 
1012197 

~l~I CQNC LOOY.O BDL 

Metal, (ug/1.) 
Aluminum BNJUJ 11.7 
Amimony Ul I 
Arsenic Ul 2 
Barium 1~0 8/ I 
Beryllium Ul I 
Cadmium Ul I 
Calcium 95300 I 8 
Chromium Ul I 
Cobalt Ul I 
CopJ"'r 71.2 I I 
Iron 27~0 I 6 
Lead 10.2 I I 
Magnesium 4961KI I J 
Manganese: 46.2 I I 
Mercury U/ 0.2 
Nickel 4 __ , 81 I 
Po1assaum 1950 BFJJ 16 
Selemum Ul 2 
Silver Ul I 
Sodium 241(KI I 22 
·tnalhum Ul 2 
Vanadium Ul I 
Zinc 1140 I I 
Cyanide U/ 10 

Jnh,/125 2/t142/ouolyll~al"q>l·97/pw-lhliTahk !I) 
II· .·\/J A 1111'.-\ \\' 

(, c 
Table 8 

Summary of Residential Well Sampling Results •• October 1997 
American Chemical Service NPL Site 

Griffith, Indiana 

ACS-PWK-02 ACS-PWRC-02 ACS-PWRE-02 ACS-PWY-02 
1012197 10/2197 IW'.J97 1012197 

cm«: umm BDL cotiC IJmYQ BDl. c::otiC WJn'Q IWL I:ONC I.QIIMI BDL 

103 8NJJ 10 UNJUJ 10 UN/UJ 10 UN/UJ 10 
Ul I Ul I Ul I U/ I 
Ul 2 Ul 2 Ul 2 U/ 2 

41!.5 Bl I 178 81 I 2.7 81 I 131 81 I 
U/ I Ul I Ul I Ul I 
Ul I Ul I Ul I Ul I 

89500 I 8 96800 I 8 1470 81 8 80600 I 8 
U/ I Ul I Ul I Ul I 
Ul I Ul I Ul I Ul I 

102 I I 3 81 I 12.1 81 I 2.7 81 I 
150 I 6 2270 I 6 114 I 6 2560 I 6 

11.3 I I U/ I 8/U 1.2 Ul I 
30500 I 3 53900 I 3 923 81 3 42700 I 3 

8~4 I I 17.3 I I Ul I 29.3 I I 
ur 0.2 Ul 0.2 Ul 0.2 Ul 0.2 

2.7 81 I 1.2 81 I Ul I 5.5 81 I 
5310 EIJ 16 34~0 8E/J 16 2510 BEll 16 2730 8EIJ 16 

Ul 2 Ul 2 U/ 2 2.2 81 2 
Ul I U/ I Ul I Ul I 

1011000 I 22 29100 I 22 191000 I 22 22300 I 22 
Ul 2 8/U 2.6 8/U 2 8/U 2.6 
Ul I Ul I Ul I U/ I 

64.8 I I B/U 17.3 8/U 10.1 IU 23.4 
Ul 10 Ul 10 U/ 10 U/ 10 
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ACS-PWY-92 ACS-PWZ-02 
1012/97 1012/97 

CONe WDV.O IWL l'Ol'IC WDYO lUlL 

UNIUJ 10 UNIUJ 10 
Ul I Ul I 
Ul 2 Ul 2 

132 81 I 13.2 81 I 
Ul I Ul I 
Ul I Ul I 

82900 I 8 45100 I 8 
BIU 3.8 Ul I 
Ul I Ul I 

1.3 8/ I 14.2 81 I 
2540 I 6 8/U 39.8 

Ul I 81U 2 
43500 I 3 16000 I J 

21!.2 I I U/ I 
U/ 0.2 Ul 0.2 

1.3 81 I 1.1 8/ I 
2800 8FJJ 16 31!40 BEIJ 16 

Ul 2 VI 2 
Ul I VI I 

24300 I 22 9430 I 22 
Ul 2 Ul 2 
Ul I Ul I '· IU 26.6 158 I I 
Ul 10 Ul 10 



Table 9 
Top of Clay Elevation Data 

From Soil Borings 
ACS NPLSite 

Barrier Wall Borings 
Boring 

Number 

SB-101 
---·---· 

SB-102 
SB-103 
SB-104 
SB-105 
S8-H)6 

1------
SB-107 
SB-108 
SB-109 
SB-110 ---
SB-111 
SB-112 
SB-113 
SB-114 
SB-115 
SB-116 . 
SB-117 
SB-118 
SB-119 
SB-120 
SB-121 
SB-122 
SB-123 
SB-124 
SB-125 
SB-126 
SB-127 
SB-128 
SB-129 
SB-130 
SB-131 
SB-132 
SB-133 
SB-134 
SB-135 
SB-136 
SB-137 
SB-138 
SB-139 
SB-140 --
SB-141 
SB-142 ----

~B-143 
SB-144 

-------ss-145--

SB-146 
---~------

SB-147 
--------- ----

SB-l-l8 
----------· -------

SB-l-l9 
-·----

SB-150 
------------- --

SB-151 
---------

SB-152 

J:\ 1252\042\database\ 1998\ 
4csctav 

- ---

- -

---- --

Coordinates Ground 
Northing Eastlng Elevation (msl) 

6892.9 5253.7 637.9 
----~-- ------~- --- ------- -~---

6873.7 5269.6 637.8 -
6855.1 5287.1 637.8 
6838.3 5304.1 r---· 637.8 

6817.9 5321.3 637.8 
6802.1 5339.3 637.8 ----- ---~---- ---------- ---------
6782.4 5356.8 637.8 -- ·--
6764.6 5372.8---- 637.6 
7027.3 5307.5 638.0 -- -------
6751.9 5660.5 638.8 ---- -- ------
6688.6 5524.4 638.4 -
6935.0 5575.9 639.7 
7065.9 5422.2 637.8 
7072.6 5374.8 638.1 
7071.4 5328.2 638.3 
7054.4 5472.4 637.5 
6929.2 5219.9 637.9 
6721.5 5620.5 639.1 
6708.8 5567.4 638.8 
6742.0 5280.7 637.7 
6673.0 5476.0 638.1 
6971.7 5248.3 638.1 
700l.l 5274.0 638.1 
7023.1 5521.0 638.6 
6855.0 5622.8 638.4 
6907.2 5615.2 638.3 
6960.9 5599.7 638.3 
6803.1 5653.1 638.9 
6712.4 5268.4 636.9 
6652.2 5448.6 637.9 
6826.5 5088.9 636.7 
6756.4 5174.5 637.{) - --- -----
6670.7 5352.5 637.3 
6667.5 5402.1 637.7 
6737.0 5230.1 637.1 
6903.5 5146.0 637.5 
6985.7 5225.5 637.6 
6636.5 5397.5 637.6 
6865.6 5117.2 637.4 
6956.3 5179.7 637.6 --------
6999.3 5199.7 637.6 
6885.6 5641.6 638.3 
7078.6 5-00.1 637.6 

- -----------
~9~~-- 5565.6 639.7 -------- ---~~---- --

6797.4 5603.5 639.6 
6783.8 5610.0 639.6 ------- --------!----------
6777.3 5597.9 639.7 --------- ----- -----~---- ---------
6785.2 5620.0 639.5 

1-----·---- ----------- -
6833.6 5764.9 638.2 ---------- ---- . ----------- -------
6452.9 5749.4 639.0 --------------·- --------------- ------~----

6763.8 5890.1 638.8 ------- - ----- ~---- - -------------
6606.8 5818.6 639.2 

Table 9 
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Depth Clay 
To Clar (ft) Elevation (msl) 

19.5 618.4 - ---~--- -----
21.0 616.8 
21.0 616.8 
20.0 617.8 
20.0 617.8 
20.3 617.5 --
19.5 618.3 

------~--

18.5 619.1 
18.5 619.5 
21.8 617 .. 

19.0 619.4 
19.5 620.2 -----
17.6 620.2 
19.3 618.8 
19.8 618.5 
18.6 618.9 ----- ---------
18.5 619.4 
24.8 614.3 
21.7 617.1 
20.0 617.7 
21.5 616.6 
19.1 619 
19.5 618.6 
18.5 620.1 
19.0 619.4 
19.5 618.8 
19.0 619.3 
24.5 614.4 
18.5 618.4 
19.5 618.4 
18.0 618.7 
19.0 618 
20.0 617.3 
20.5 617.2 
18.5 618.6 
18.5 619 
17.5 620.1 
20.0 617.6 
18.5 618.9 
18.5 619.1 ----------- -- --- -- --- ---- --
18.5 619.1 
19.0 619.3 -----
19.5 618.1 -----
19.7 620 ---------- -------~--
23.5 616.1 
24.0 

1----------
615.6 -- ---------- - -

24.0 615.7 
----------~ --- - --- .. 

22.5 617 
--- -------- ----

19.5 618.7 ----------------- ------- ---------
21.0 618 ----------- --- ---- ---- -- -----
20.0 618.8 

----------- ------ -----------
21.0 618.2 



Barrier Wall Borings 
Boring 

Table 9 
Top of Clay Elevation Data j" 

From Soil Borings 
ACSNPLSite 

Coordinates Ground 
Number Nortldnr~ Easttng Ek¥atJon (msl) 
SB-201 

- SB-20:2--

SB-202A 
SB-203 
SB-204 
SB-205 

SB-205A 
SB-206 
SB-207 
SB-208 
SB-209 
SB-210 
SB-211 
SB-212 
SB-213 
SB-214 
SB-215 
SB-216 
SB-217 
SB-218 
SB-219 
SB-220 
SB-221 
SB-222 
SB-223 
SB-224 
SB-225 
SB-226 
SB-227 

J:l 12521042\databasel 1998\ 
Acsctav 

5674.8 
6059.9 
6077.4 
6029.0 
5964.5 
5913.8 
5930.6 
5856.2 
5801.1 
5763.9 
5715.5 
5690.0 
5663.6 
5758.7 
5637.8 
5946.4 
6126.2 
6325.7 
6444.1 
6517.4 
6606.9 
6496.9 
6353.9 
6223.4 
6729.8 
6197.5 
6208.5 
6192.7 
6212.0 

4984.8 647.5 
5011.5 640.4 
5014.5 639.9 
5011.5 641.0 
5012.0 641.9 
5014.2 643.4 
4988.6 645.9 
5013.4 644.6 
4978.0 646.9 
4960.8 646.8 -----
4942.1 647.4 
4988.9 647.2 
5186.0 650.9 
5453.6 649.4 
5388.9 653.1 
5523.4 647.2 
5615.5 647.9 
5662.3 645.9 
5602.8 639.5 
5411.0 634.7 
5299.9 633.0 
5175.7 635.4 
5138.1 634.0 
5069.4 638.6 
5059.2 638.5 
5301.8 646.9 
5283.1 647.3 
5286.9 647.5 
5297.6 646.9 

Table 9 
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Depth Clay 
ToCiay(ft) EleYatJon (msl) 

NA NA 
NA NA 
22.0 617.9 
22.0 619 
21.8 620.1 
22.5 620.9 
26.5 619.4 
24.0 620.6 
25.0 621.9 
25.5 621.3 
28.0 619.4 
26.0 621.2 
29.5 621.4 
28.0 621.4 
31.0 622.1 
26.0 621.2 
28.5 619.4 
26.0 619.9 
22.0 617.5 
16.0 618.7 
14.0 619 
16.0 619.4 
13.0 621 
18.5 620.1 
20.0 618.5 
27.0 619.9 
27.0 620.3 
27.0 620.5 
27.1 619.8 



Table 9 
Top of Clay Elevation Data 

From Soil Borings 
ACS NPL Site 

Monitoring Wells 
Boring 

Number 
MW-01 
MW-02 
MW-03 
MW-04 

-
MW-05 -------· 
MW-06 
MW-07 
MW-08 
MW-09 
MW-10 

MW-IOA 
MW-108 
MW-IOC 
MW-ll 
MW-12 
MW-13 
MW-14 
MW-15 
MW-16 
MW-18 
LW-01 
LW-02 
MW-21 
MW-22 
MW-23 
MW-24 
MW-28 
MW-29 
MW-30 
MW-31 
MW-32 
MW-33 
MW-34 
MW-35 
MW-36 
PZ-42 
PZ-43 
PZ-44 

MW-52 
MW-54 
MW-50 
MW-55 -----
MW-37 
MW-38 -------
MW-39 
MW-40 

r---,--~--
MW--H 

--~--------

MW-4-1-4R 
------=-~-~ 

MW-41-SR 
MW-41-6R 

MW-42 ---------
MW--B -------. ----- ~--

MW-44 ------
MW-4-5 

--~iW-=~--
--------- -·---· 

MW-4-7 
·------ ----

~IW-48 
-~---"·---- ~-

MW-49 
---------

M·IO ------------
M-20 ------- --- ---
M-3D --------
M-40 

--~M=so 

J:l 12521042\databasel 19981 
Acsclav 

Coordinares Ground Deprh 
Northing Eastina Elevation (msJ) ToClay(ft) 

5783 4305 635.7 15 
~-

6839 5033 634.8 19 
7314 5299 634.1 14 
7126 6112 638.2 19.5 
6482 5788 639.4 21 

--~----~- ---~---5520 5298 32 
6732 6113 638~7 20.5 
7506 5934 1---638.2 21.2 -
6990 4893 635.9 16.6 
7784 5200 633 13.8 

----~-------

NS NS 634.3 15.5 
-~ 

NS NS 634.2 17 
7554 5229 634.7 15.7 
7329 6317 637.5 20.3 
6352 6019 639.7 20.2 
7814 5050 631.9 12.8 
6995 4882 636 16.8 

. -----~-

5003 4721 635.2 14.9 
6596 5065 636.3 16.8 
5746 5836 645.4 20 
5010 4807 642.4 23 
S46S 4662 647.4 26 
7067 4546 631.3 13 
4898 5208 634.3 20.5 
7404 4117 631.1 ll.S 
8033 4596 633.1 15 
5696 5657 649 27.5 
7012 4886 635.7 IS 
m4 5194 632.1 13.5 
1505 5901 639.4 18.5 
7507 5902 639.5 18.5 
7774 5189 632 13.5 
7002 4880 635.8 15 
6542 4934 632.4 13 
6767 6164 636.2 IS 
5696 5662 649 27.5 
5702 5662 649.1 27.5 
6766 6170 636.1 IS 
7814 4996 631.4 12.5 
7592 5590 634.6 l4 
:>383 5269 647.2 29.5 
7604 5595 635.3 14 
7976 ---539f-- 634 12 
8216 5903 633.6 11..5 -- --~---------- -------
7947 6253 634 II 

~---------- ----
6831 634-9 636.6 13.5 - -~------ ... -----------~ --------
4517 6242 629.6 13 r--- ----------- ----------- ------~---
4517 6317 629 

- -----------r------- ~------------

4567 6367 629 I --- --- ·--------- ---~---
4800.5 6100 629 1.5 ------------ ----- ---- ~-- ~~---~----

3808 6264 629.3 14 
~------- --------------- ---------- -----

3719 5880 630~2 18 ------ -·- -- - ---------------- --~---· 

4303 5390 630 3.5 ------------- ---~-- -- ·~ ---- ~ - --- -- -· - ---·-----. -- ----
4-388 5830 632.1 II --- -----··---- --- ---~------~-

7424 4526 630 11.5 -----·--·- ~-- ---- ------------ 1-----------
5084 5958 637.6 13 

------------- - -~ -·- -·-- ----- -- ------- ----- r-- --~--~-~---

7814 5669 632.6 11.5 ----- ------. --- ----- --- ---- -- -·-- - - -- -·--- - ·- ----
7650 5551 634.2 12.5 

------------- --------· -- .. ---- - - ~ - ~ -. --·--
5747 4359 637.1 19.5 -------- - ---- . -------- -- --· 

6495 3997 635 19 ----------- ------- ·- . --~ - --- - ---- - ----------
6821 41-4 6305 I:! ----------- -- -- -- --··---·-- -- -------- -------
6538 4949 631-l I 2.5 

-----7094~-
~~ 

4171 
-·- --- ~ ~ -----

633 
-----·- - --

11.5 

TabiP. q 
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Clay 
Elevation (msl) 

620.7 
-----~---

615.8 
620.1 
618.7 
618.4 --------
621 

618.2 
617 

619.3 
619.2 --
618~8 

617.2 
619 

617.2 
619.5 
619.1 
619.2 
620.3 
619.5 
625.4 
619.4 
621.4 
618.3 
613.8 
619.6 
618.1 
621.5 
620.7 
618.6 
620.9 
621 

618.5 
620.8 
619.4 --
621.2 
621.5 
621.6 
621.1 
618.9 
620.6 
617.7 
621.3 

r----~---

622 
622.1 
623 

~---

623.1 
-~--- ---------

616.6 -- ·------------- ---
628 
628 ---------

627.5 
------

615.3 
t-~ -------- ·- ~ -~ 

612.2 ---------- ----
626.5 --- -- --
62l.l 

~618:-5--
-------

624.6 
--~--~----

62 I~ I - -- . ~ - ~~ 

621.7 -- ------- -- --------
617.6 

-------- ------
616 

-- --- ----- ~-- ~~ 

6185 -- ----· --- -
618.9 .. -----
6::!1.5 



v 

TICs 
PJVIJS 

~. t . • 

Table 10 
Monitoring Wells and TICs with Two or More Occurrences 

American Chemical Service Inc. NPL Site 

Griffith, Indiana 

Concentration 
Well Asuifer Setting TIC (urJL) 

M-IS Upper Ether 20 
M-lS Upper Chloro-di-flouromethane 95 
M-4S Upper Tetrahydrofuran 45 
MW-06 Upper Ether 29 
MW-13 Upper Ether 82 
MW-14 Upper 2-ethyl-1-hexanol 28 
MW-15 Upper Chloro-di -flouromethane 17 
MW-19 Upper Ether 5 
MW-19 Upper Chloro-di-flouromethane 21 
MW-41 Upper 2-ethyl-l-hexanol 5 

Concentration 
WeD Aouifer Setting TIC (uKIL) 
MW-lOC Lower Top Ether 4,100 
MW-lOC Lower Top Tetrahydrofuran 170 
MW-2 1 Lower Top 2-ethyl-1-hexanol 12 
MW-22 Lower Top Chloro-di-flouromethane 9 
MW-22 Lower Top 2-ethyl-1-hexanol 25 
MW-24 Lower Top 2-ethyl-1-hexanol 5 
MW -29 Lower Middle 2-ethyl-1-hexanol 8 
MW-30 Lower Middle 2-ethyl-1-hexanol 7 
MW-34 Lower Bottom 2-ethyl-1-hexanol 12 -------
MW-50 _L_o_w_e_r __ T_o~p -~--2-ethyl-1-hexanol 19 
MW-51 Lowe_r __ T___,op Ether-~_________ __ 12,000 __ 
MW -51 Lower ~Top Tetrahydrofuran l ~-9~-------
MW-52 Lower Top Ether 9,900 

_MW_-_5} ---~\Ver __ T_.op ____ T~~~~.!!_)"~!~f':uan_____ __7~-----
_MW __ -5_3 ___ ~~~~--- Bottom Te~~~y~r~fur~~--~-- __ ~---!2__ _ _ __ 

Notes: 
See Appendices D and E for complete listing of data 

By Aquifer 7/15/98 



Table 11 
Groundwater Level Gauging Points 

American Chemical Service NPL Site 

Lower Aquifer Wells and Piezometers 
Well Reference Points Date: 

Designation East ~North TOIC 
PZ44 6170 I 6766 638.47 

MW28 5657 1 5696 648.77 
PZ42 5662 5696 648.44 

t------ ---
PZ43 5662 . 5702 648.69 

MW50 5269 ' 5383 649.43 
MW-7 6113 . 6732 641.46 

MW-lOC 5229' 7554 637.45 --
MW-9R 4893 ' 6990 639.05 
MW29 4886 : 7012 638.06 
MW34 4880 I 7002 638.14 
MW-23 4717 : 7404 633.31 
MW-24 4596 ; 8033 . 635.22 
MW52 4996 I 7814 , 632.74 
MW53 4977 : 7833 632.87 
MW51 5198 i 7767 ; 634.16 ' 

MW30 5194 7774 634.25 
MW33 5189 ! 7774 : 634.13 

MW54R 5590 I 7592 1 636.05 i 

MW55 5595 : 7604 ; 636.63 
MW-8 5934 I 7506 ! 640.43 
MW3l 5907 i 7505 1 641.64 
MW32 5902 ! 7507 I 641.84 
M-40 4949 ' 6538 ' 633.32 

ATMW-40 5297 I 7311 637.99 

JM.\-1/jmm 

i·\ 1 ~5~\~~\June 97 Sampling Rpr\sampplan-~ 

-~~- -----

Page 1 of 4 

Notes 

--------

·--·~--·---------- ··--



Table 11 Jr.f.;.;~ ·­

Groundwater Level Gauging Points 
American Chemical Service NPL Site 

Page 2 of 4 

Upper Aquifer Wells 
Well Reference Points Date: 

Designation East North TOIC : Notes 
MW-6 5298 ' 5520 655.28 I 

--------------
MW-11 6377 7329 640.47 
MW-12 6019 6352 642.74 

------------~-~ 

-~:~!! 5050 7814 634.08 
4882 6995 638.56 

MW-15 4721 5003 637.89 
MW-18 5836 5746 644.89 
MW-19 5231 '4943 635.78 I 
MW37 5395 7976 636.78 ' 
MW38 5903 8216 636.51 ' 

MW39 6253 ' 7947 ' 637.77 i 
' 

MW40 6349 : 6831 : 639.46 i 
MW41 6242 ' 4517 632.74 ' 
MW42 6264 ! 3808 : 632.32 ' ~-

MW43 5880 ' 3719 633.56 I 
' 

MW44 5390 : 4303 ' 633.04 I 

MW45 5830 ! 4388 : 635.35 I 
MW46 4526 ' 7424 ' 633.32 l 
MW47 5958 ' 5084 : 640.54 
MW48 5669 ' 7814 ; 636.36 I 
MW49 5551 · 7650 ; 637.00 I 

M-IS 4362 ' 5743 i 639.09 I Griffith Landtilll Wells 
M-45 4953 6537 ' 633.42 Griffith Landtilll Wells 

Staff Gauges 
Well Reference Points Date: 

Desipation East North TOSG Notes . 
SG-2 4423 6864 622.84 
SG-7 5403 6889 637.01 --- -- ---~----------------- ------------ -------- ---- ---

SG-8R 5409 5252 634.70 . 
SG-1 5023 6196 633.50 Yes/No ------ ~~~ 

SG-3 4180 7123 631.17 Yes/No 
----------- r-------- ~~- -~~- --~ -- ---- ~-------- --------------------------- -----

SG-5 5464 7713 633.36 Yes/No 
~---~--- ~- ------~--- - --·----

SG-6 4495 8075 632.97 Yes/No 
--~ --- -- ------ ---------~---·- -------

SG-11 5859 8245 634.62 Yes/No 
-~---~-~------

Ss96786i ·- 634.12-
------------------ ------- ~~ - ·~ ~ -

SG-12 Yes/No 

JMM/jmm 
j:\125:!\042\June 97 Sampling Rpr\sampplan-2 



Table 11 
Groundwater Level Gauging Points 

American Chemical Service NPL Site 

Piezometers 
Well Reference Points Date: 

Designation East North TOC 

Page 3 of 4 

Notes 

---~~1 -:~1~~~%--------~--------------------
--------~~i-----~~5-i-~i~~~~~:~~- ---- ---- NOtFOuncr-___ ----- ----
----p_-,--- 5285 6mr-63(>.70 ----- ---BUried in Brush 
r----p:-o- _5 __ 150 65.51 638.7) ------ NOfF;.co,-c-uc:.:.nd::r6/9,;.w7.r---------- --·------ ·--
,-----p:-7 .:>~:>0 b63U b43.03 
'-------p:·s--- -6r5~67J"roJ9:27-- -----

P-9 0134 0994 03H~8 _------+-~~~~~~ 
____ P:_l_() __ ~t~ ~~ w~~- =------~or mner casang crack~19117_ 9Z~6197_?____ _______ _ 

P-11 . ?.14 tnem, free_~Oduct present :J ex of? 
P-12 5CJ76 1 5723 ~5_([0_!S_ _ ft'ree Product m Paezometer 3/':J7 & 0/~7 

P·U _4878 i 573ro5DOI-------t----------------
_P-15 5003 : 6187 ; 639.9!" 
P-10 46~ 1_5749; 648.80 

Ins1de Griffith Landfill _IJ-17 4584 I 6006 · 654.b4 
P-I !S _4621_ I _!>224 I _b4~_.!S4 !Inside Griffith Landfill 
P-22 4636 ; 6732 I 634.30 
p~ 4689 : 7018 ' 636.18 

~---;. PC24- 5002 ! 7178 636.06 
P-25 .:> 131 , 7.:> lU • 035.ui 
P-26 4764 : 7309 i 634.23 
P-27 4904 I 1_02_Q_ I _03~_./U 
P-28 5883 I 7486 ! 6441~ I 

P-Z9 5738 1 ~~~' _!)42.3/1--------'------f;F...-lr-ee-Pr...-od-r~uc~t ,~n~ pile-zo_m_e-=-te-r""JfliJ7 
P-3U .:>620 : 6793 I b42.42 Not t'ound 
P-3_1 5480 i 7159 • 641.03 
P-32 574~ ; 1_020 ' b42.32 

Free PrOduct an piezometer 9/97 P-35 .:>515 6572 , 641.44 
P-36 5410 6851 : 645.89 

r----~~----~u9 _ ~~~ r~j--------- ge~~~;~~----------------
~39 .:>9~ OYUl b42.00 ----~~~~~~------------------I 

P--'JO_ 5931 7241 638":7/ ---+-Ne'-w-'-9197- lns!alled after water level monitoring 
P-4 I .:>OfJJ 7377 • 63f.ZJ r-------- New 9/97 - lns!alled after water level monitorinl! 

_J:'-4Y 5145 I 6949 I 638.98 I New 9/97- lns!alled after water level rnonitorin! 

P-50 .:>I2Y, OY64' 639.59 [Nott'o-'-u_n_d-.-----------------
P-51 3876 _ 6859 ~5.Q? -- NOtFou'!_d_ 
P:?_2 4100 784.:> '~~b6_ 

1---p:-53 4597 80ts 63o.rs-+------- - ---------------- ------
~-~~----~~~~~~~rlr--------+------------------------

;~~; ~~~~ -~ta; ------r---· ----------
-----P~56 ____ 6405 7b6)-639.46- -------------· ---------------------------------------
--P~59 ____ -63890590-oJ9~22- -~--- ------- -------------------------- ---
--t>-=-6o ___ --- ~6ffl--605T----o4lf2T ----~----. ---- -- -------- ---------------------
--l>=-6r---)53J-52-84--6J8:-ss-- -------- ------ ------------- · ------------ ----------
---P:oT-- 5665 4'14)-63/.0_6_ --n- H- ------ ------- --------·-- __ n ___ ---------- -- --------

___ P-63 - -- --,41r7o89-637-.7o- -~-- - ·- ------------------ ---------- -------
----~~-- )IJ3 1 6942TOJ9-:-50- ----~ --NOfFound --
------P=-64-- -- -4-617~TOo5---oT4.87- ----· ------ ------------------------ --- -
-- -----p.:-0)----·- 46fs--71163-o34-:7i- ---- -- -- ----- ----- ~ -- - ·- - --
---P-=-6r-'-4129--7m4-636:U2- ------ ·· ---- -----------------------

- --P~67- -- -4TJ2--703~f--630.06- -- --- - - - ·-- ------------------------- ---------
----- -P~68- -- --- -474]--7752--634-:48- - -- --- -- - ---- --- -- ------ -. ------- -

-- P~69- 474r--775T-oJ4~o6 - - - -- --
- - P~70 - -4880 ---76SO-o35.Js -- -- -- ·· - - -- -- -
- --p=:-fl -- --:t~·/6 --IM"l. --6]5.3:.!. - - .. - - -- - - - ... - - --

J~1M/jmm 
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-, '"""~ Table 11 ··~iii, 
Groundwater Level Gauging Points 

American Chemical Service NPL Site 

New Piezometers - Upper Aquifer 
WeD Reference Points Date: 

Desipation East North TOC 

PGCS Piezometer Sets I 

P-81 5571 7581 636.19 

P-82 5571 7572 635.77 

P-83 5577 7562 635.95 

P-84 5322 7603 634.35 

P-85 5326 7594 634.08 

P-86 5329 7585 634.41 

P-87 5121 . 7466. 633.88 

P-88 5130 7460 633.90 

P-89 5137 7454 634.02 ! 
P-90 4881 7152 . 632.59 I 

P-91 4889 : 7145 ! 632.97 ! 
P-92 4896 ; 7138 ; 633.63 I 

I 

BWES Piezometer Pain : ' 
I 
I 

P-93 5136 7067 638.79 ' I 
P-94 5146 : 7061 638.98 

P-95 5146 6532 638.58 

P-96 5156 : 6537 638.39 

P-97 5098 6283 638.39 

P-98 5130 6279 639.35 

P-99 5020 5945 644.35 

P-100 5031 5948 643.93 

P-101 5550 5979 ' 650.08 

P-102 5517 5996. 647.18 

P-103 5672 6248 644.97 

P-104 6267 5639 646.68 

P-105 6678 5885 638.86 
-- ----· ·--------·-- -- ·-

P-106 6685 5871 638.10 

P-107 5766 7339 637.42 
----

P-108 5757 7324 638.13 

Note 
All depth measurements and elevations arc in units of feet. 

J!\-IMJjmm 

j:\1252\04:!\June 97 Sampling Rpl\sampplan-2 
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Table 12. Groundwater Monitoring Plan, First three years 
Upper Aquifer Wells 
American Chemical Service NPL Site 

Area of Location with Respect Monitoring Parameters 
Groumlwater Well to Area of Groundwater 1998 1999 

Contamination Identification Contamination 2nd Qtr 3rd Qtr 4thQtr 1st Qtr 2ndQtr 3rd Qtr 

I North MW-11 Side Gradient TCliTAL lnd lnd lnd -- - - -- -- -· --
2 MW-12 Side Gradient TCliTAL lnd lnd lnd --- -- -·----- --~- -- -- --··-- -. -. 

3 MW40 Side Gradient TCliTAL Jnd Jnd lnd --- - .. - --- ----. --- ----- -- ------ ---
4 MWJ!! Side Gradient TCliTAL Jnd TCliTAL lnd 

·-- -·----- --~ --- -- ------ - . 

s MW39 Side Gradient TCliTAL lnd TCliTAL lnd -- --
6 MW48 Internal TCliTAI. lnd lnd TCliTAL lnd lnd 

-- - ---- -· ---· -
7 MW49 Internal TCliTAt. lnd lnd TCliTAL lnd lnd 

-- --- . - - - I !I MW37 Downgradient TCl/TAL lnd TCIJTAL lnd 

9 West MW13 Internal TCl/TAL Jnd TCliTAL lnd - -- --- -- --· 
10 MWI4 Internal TCl/TAL lnd TCI/TAL lnd . - -
II MW46 Side Gradient TCl/TAL lnd TCt/fAL I lnd 

12 M-IS Griffith Landfill TCl/TAL lnd lnd lnd - - --- ----- .. ---- .. 

13 M-3S Griffith Landfill TCI/TAL .. ---~ -- ---
14 M-4S Griffith Landfill TCl/TAL lnd TCl/TAL lnd 

15 South MWI!l Upgradienl Tel/TAL lnd TCIJTAL lnd 
·- ----- --- .. - .. --- - .. -

16 MW6 Internal TCIJTAL ·Jnd TCl/TAL lnd -- . -. --- - --

17 MWIIJ Internal TCI/TAL lnd TCIJTAL lnd - -. ---- - -. 
18 MW45 Internal TCIJTAL lnd TCLITAL lnd - - - ---

19 I\1W44 Side Gradient TCIJTAL lnd TCLITAL lnd - -
20 MW41 Side Gradient TCLITAL Jnd TCLITAL lnd - - -- -. 

21 MW47 Side Gradient TCl/TAL lnd TCtfTAL lnd - - .. --
22 MW15 Side Gradient TCilfAL lnd TCI/fAL lnd -- -
23 MW42 Downgradient TCIJTAL lnd TCVrAL lnd .. - . 

24 MW43 Downgradient TCIJrAI. lnd TCI/TAI. lnd 

Notes: 
Tt:IJf,\L: Full scan Target Compound List and Target Analyte List Parameters 

lnd: Indicator Parameters, ino.:luding PCE, TCE, TCA, DCE, VC, chloroethane, benzene, phenol, phthalatcs, arsenic, and lead. 
(The need for phenols and phthalates to be determined after 2nd Quarter 1998 Sampling). 

( ( 
UA Wells 

--

1000 
4th Qtr lsi Qtr I 2nd Qtr Jrd Qtr I 4th Qtr 

lnd lnd --
lnd lnd --- - --
lnd lnd - -- - --· -

TCliTAL lnd --
TCIJTAI. lnd --

lnd TCIJTAL lnd lnd lnd --
lnd TCl/TAL lnd lnd lnd --

TCl/TAL lnd 

! 
TCl/TAL lnd 

I --
TCIJTAL lnd 

TCIJfAL lnd 

lnd lnd 
-

TCl/TAL lnd 
I 

TCl/TAL : lnd --
TCl/TAL lnd -
TCl/TAL lnd - ---
TCl/TAL Jnd --
TCl/TAL lnd --
TCIJTAI. lnd 

I ---
TCIJTAL lnd ---
TCifTAL lnd 

TCIJTAI. lnd --
TCI/TAI. lnd 
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Table 13. Groundwater Monitoring Plan, First three years 
Lower Aquifer Wells 

American Chemical Service NPL Site 

Well Screen Location with 
---···· -- ------ ------

Well Depth in Respect to Area of 1998 
Identification Lower Aquifer GW Contamination 2nd Qtr 3rd Qtr 4th Qtr 

I MW22 Upper Upgradient ___ TCl.JTAL - -··- -- - --- --- ------
2 MW28 Upper Upgradi~nt __ TCl.JTAL lnd ------- --~ -- -·· ----
3 MW50 Upper Upgradient TCl.JTAL lnd 

4 MW7 Upper Side Gradient · TCUTAL I rid --- -- -- -- ---- --- -------
5 MW36 Middle Side Gradient TCLII'AL 

6 MWIOC Upper Internal TCUI'AL lnd 

7 MW9R Upper Internal TCI.JTAL TCUTAL TCUTAL 
·- -- --- -- - --- --------

8 MW29 Middle Internal TCl.JTAL lnd ---- ----- -- -- --- -- --- --
9 MW34 Lower Internal TCl.JTAL lnd 

10 MW23 Upper Downgnu.fient _ TCUI'AL Jnd --- ---- --. ----- -----
II MW24 Upper Downg_radient TCUI'AL lnd 

12 MW52 Upper Down gradient __ TCl.JTAL lnd ---- -- -- ---- --- --
13 MW53 Lower Downgradient TCUI'AL lnd 

14 MW51 Upper Downgradient_ .... !CJ:f!'_At,._ Jnd -- - -----
15 MW30 Middle Downgrru:Jient __ TCUI'AL lnd-

--- -- -- -------
16 MW33 Lower Down gradient TCl.JTAL lnd 

17 MW54R Upper Downgradient_ _ TCUI'AL - ---lnd --- -- -----

18 MW55 Lower Downgradient TCUI'AL lnd 

19 MW8 _Upper Downgr~ie~t_ TCl.JTAL lnd ---· -- ---- --- - --
20 MW31 Middle TCUI'AL lnd 

( 

_____ --~~_ni_~ori'!&J~llfol~te!~-
1999 

1st Qtr 2t;~dQcr 3rd Qtr 4th Qtr 

---------1-------- ------ -----
TCUTAL -1-------- lnd -- --- --- -
TCUTAL lnd 

lnd lnd ----- - - -- ---

TCUTAL lnd 

TCl.JTAL lnd lnd lnd - -- ----- -
- '1'£.1!1' !-L lnd -- -------- -- --- --

lnd lnd 

_TfUJ'AL_ 
~----

lnd -- -------
TCUTAL lnd 

TCUTAL lnd ----- ---c------- --
TCUTAL lnd 

TCUI'AL :--------- lnd ------ r- ------ -- ---
TCUTAL lnd --- -------- -. --- -· --· 

TCUTAL lnd 

TCUI'AL Jnd __ -- ----·- -- --
TCUI'AL lnd 

TCUI'AL lnd ------ - ----- - --- ----·· -

TCUI'AL Downsr~i~~t- _ ----- ~ - -------- ----- -------r-- _l_!ld - ----
21 MW32 Lower Down gradient TCl.JTAL lnd TCUI'AL I no 

22 M-40 Upper Griffith Landfill TCI.ITAL lnd lnd lnd 

23 ATMW-40 Up~r ACS Site TCl.JTAL lnd TCUTAL lnd 

Notes: 
TCI.JTAL: Full scan Target Compound List and Target Analyte List Parameters 

lnd: Indicator Parameters, including PCE, TCE, TCA, OCE, VC, chloroethane, benzene, phenol, phthalates, arsenic, and lead. 
(The need for phenols and phthalates to be detennined after 2nd Q1..a;ter 1998 Sampling) 

"'"'rrlan-2 LA Wells 

---- -- --- -- -- -- -----
2000 

1st Qtr 2nd Qtr 3rd Qtr I 4th.Q!r 

-. -- --- --- ----
TCUTAL lnd 

--~- ---- --- ---
TCUTAL lnd 

lnd lnd - ---- ---~-

TCUTAL lnd I 
TCVfAL lnd lnd lnd - . --. - ---
TCl.JTAL lnd --- --- -------

lnd lnd 

TCUTAL lnd ---- - -- ---
TCUTAL lnd 

TCl.JTAL lnd --- -- -- -----
TCUTAL lnd 

TCUTAL lnd --- -- - --

TCI./TAL lnd -- ----- --
TCUTAL lnd ,~ 

TCUTAL lnd -- - -~-· --- ---
TCUTAL lnd 

TCUTAL Ind . -- --- . - - ·- -
TCUI'AL lnd -- ---- ---- -- .... ___ ··-- -
TCUI'AL lnd 

Ind lnd 

TCUTAL lnd 
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1. BASE MAP DEVELOPED FROM AN AERIAL 

MAP OF THE SITE FLOWN ON MARCH 8, 
GEONEX CHI CAGO AERIAL SURVEY, INC 

SURVEY 
1994 BY 
CONTOUR 

2. 

INTERVAL 2 f t. 
I 

CLAY ELEVATION$ BASED ON SOIL BORINGS AND 
MONITORING WE~L BORINGS INSTALLED BETWEEN 
1988 AND 1997- AND INCLUDED IN VARIOUS 
REPORTS PREPARED ~-OR THE ACS NPL SITE. 
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APPENDIX A·· Groundwater Flow Velocity Calculations 

Gw·vel 

Estimates of ACS Aquifer Test Results 
Source: Table 2-4, Remedial Investigation Report (Warzyn, June 1991) 

Slug Test Results: Upper Aquifer Monitoring Wells 

East Side 
Mon Wells 
MW-4 
MW-5 
MW-6 
MW-11 
MW-12 
MW-15 
MW-17 
MW-18 

West Side 
Mon Wells 
MW-1 
MW-2 
MW-3 
MW-13 
MW-14 
MW-16 

AveragL 
Min: 
Max: 

Lower Aquifer 
Mon Wells 
MW-7 
MW-8 
MW-9 
MW-10 

Average: 

K 
(em/sec) 
1.40E-03 
1.10E-03 
l.SOE-03 
1.30E-03 
1.90E-03 
2.00E-03 

3.50E-03 

K 
(em/sec) 

1.70E-03 
l.SOE-03 
2.10E-03 
S.OOE-03 
2.1 C·l:-03 
1.50E-03 

:!.OSE-03 
1.10E-03 
S.OOE-03 

K 
(em/sec) 

2.30E-02 
2.20E-02 
2.1 OE-02 
2.30E-02 

1.81 E-03 

2.32E-03 

2.2E-02 

K 

Page 1 

'---' 
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APPENDIX A·- Groundwater Flow Velocity Calculations (,--;,;;. 

Aquifer Characteristics 
Two Aquifers Separated by Clay Aquiclude 
Upper Aquifer 

fine to coarse Sand, little gravel, trace clay 
Hydraulic Conductivity 

Mean: 2.0E-03 em/sec 
Max: S.OE-03 em/sec 
Min: 1.1 E-03 em/sec 

Clay Aquiclude (RI, Tables 2-2 & 4-7) 
lean Clay, trace sand 
Hyraulic Conductivity 

Mean: S.OE-08 em/sec 
Max: 7.0E-07 em/sec 
Min: 6.0E-09 em/sec 

lower Aquifer (from Table 2-4) · 
Fine to medium Sand, some gravel 
Hyraulic Conductivity 

Mean: 2.2E-02 em/sec 
Max: 2.3E-02 em/sec 
Min: 2.1 E-02 em/sec 

Page 2 



APPENDIX A-- Groundwater Flow Velocity Calculations Page 3 

Upper Aquifer 
Effective 

Hydraulic Conductivity Gradient Porosity GWVelocity 
em/sec ft/year ft/ft 

------~--- ------~--

Min: 1.1 E-03 1139 0.0025 0.3 __ 9 Jeet/y~ar _ 
-----~ f--------- --------- ---------- -

Max: 5.0E-03 5177 0.01 0.2 2 59 feet/year 
---------

Average: 2.0E-03 2118 0.005 0.25 4 2 feet/year 

Lower Aquifer 
Effective 

Hydraulic Conductivity Gradient Porosity GWVelocity 
em/sec ft/year ft/ft 

Min: 2.1 E-02 21742 0.00035 0.2 3 8 feet/year 
Max: 2.3E-02 23813 0.0006 0.3 48 feet/year 

-- ---------- ------ -------
Avera_ge_: 2.2E-02 22778 0.0005 0.25 46 feet/year 

---~ ·- ---- ------~ ------- -- -- --- ·-- - - - -

~ .. _, . ...,, 
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Upper Aquifer Monitoring Well: MWII 

Baseline Groundwater Monitoring 
ACS NPL Site 

MWll 

Date .. Chloroethane 

~st-8!_ --- BDL BDL -
~-90 BDL ___ 8~-
January-9S BDL BDL 
November-96 BDL BDL 
March-97 BDL BDL 
June-97 BDL BDL 

·-· 
September-97 BDL BDL 
December-97 BDL BDL 
June-98 ' 
November-98 
1---
March-99 
uctober-99 
BDL = Below the Deleebon Urrut 

Time Trend for Benzene & Cbloroethane Concentrations 

30 u&fL 

20u&fl. 

10 u&fl. 

Ou&fl. 
Jan-89 

J:I2S!\~210>U~e 

Timetmd_Northll'dW II 

-

I I -----
--~-

i 
I 

Jan-90 Jan-91 J:~~~-9! Jan-93 

0 II. Monit r1n Well MWU 

I --------- ----

I I 
I 

_I_ -· I 

Jan-94 Jan-9S Jan-96 l:ln-97 l:ln-98 Jan-99 

Sampllnc Date 

7/8198 



Upper Aquifer Monitoring Well: MWl3 

Baseline Groundwater Monitoring 
ACS NPLSite 

MWI3 

Date Benzene 

~~gus!~9 __ 
~-- ---------

May-90 2 ug/L 

January-95 BDL 
f---' 
November-96 6 ug/L 

March-97 170 ug/L 

June-97 610 ug!L 

October-97 33 ug/L 

December-97 BDL ------
June-98 

November-98 

March-99 
October-99 
BDL = Below the Detection L1mn 

Chloroethane 

------------

500 ug/L 

770 ug/L 

97 ug/L 

330u~ _ 

570 ug/L __ 

160 ug/L 

20 ug/L 
----

Time Trend for Benzene & Chloroethane Concentrations 
Monitoring WeD MW13 · 

5.000 ug/L .---,..---,..---..---r---r---,..---,..-~--,..---,..---r----, 

I t I I 
4.000 ug/L +---+-----1:--j+'----{-----J-------t----+---+1-----1---+--

3.000 ug/L t---t---r-------t-+--+1- -+-+-I! -+----' i ----+----+-----1 

I I ' I ! 

2.000ugiL +----+--+--t-+--~---t-+--,---!I ---t--t----

i I ! l I l I I 
I I ' : : I ' 

--~I _____ L_ ___ ~---- ~ ___ L _j ____ ~-- --- !_-

1 I; i, 1~-
1.000 ug/L 

Ouyt. 

J .1252\042\0auOO.e 
Tim~lm<l_:'<lonh\MW I .l 

l:ln-89 Jm-90 

-- I 

J:tn-91 

! 
' 
' ' 

JJII-92 lm-93 J:m-94 J:m-95 J:m-96 J:m-97 JJII-98 J:m-99 

-+-B~nz.:ne ---- Chlor~lh:me 

I 

7/~/9~ 



Upper Aquifer Monitoring Well: MW14 

Baseline Groundwater Monitoring 
ACS NPL Site 

MW14 

Date Benzene· Chloroethane 
August-89 
May-90 2 ug/L 3 ug/L 
Janu~-95 440ug/L 660 ug!L 
November-96 4lug!L 1,000 ll&lh ___ 
March-97 BDL BDL 
June-97 I ug!L BDL 
S~embcr-97 BDL 8~-

December-97 BDL BDL 
Iune-98 
November-98 

f--------------
March-99 

---

October-99 
BDL = Below the Detecllon Lamat 

S.OOOus/L 

4.000usll 

J.OOOulfL 

2.000ulfl. 

I.OOOulfL 

Oulfl. 

Time Trend for Benzeae &: Chloroetbane Concentntions 
Monitorin& Well MW14 

i I I 

~.-----~ \ 

.~~~--l_~ J 
bn-89 Jan-90 Jan-91 bn-92 J:m-93 bn-9-l J:m-95 bn-96 J:m-97 J:m-98 Jon-99 

Sampllna Date 

J I ~52104:!\0olobasc 
Timclmd_Nonii\MW 1-' 

-

7/M/91! 
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Upper Aquifer Moniroring Well: MW37 

Baseline Groundwater Monitoring 
ACS NPL Site 

MW37 

Date Benzene Chloroethane 

~ugust-89_ -- -· ----------- --.---
Ma~-90 _____ 

r-----------~----. 

December-94 

~tlg~s_~-96- - ----sDi.--- B DL 
-- --------~------· 

March-97 BDL BDL 
June-97 BDL BDL 
~tember-97 BDL BDL 
December-97 BDL BDL 
June-98 
November-98 --- --- ------------
March-99 
October-99 
BDL = Below the Detecuon L1m1t 

Time Trend ror Benzene & Chloroethane Concentrations 
Monitoring Well MW37 

SO ug/1. 

40 ug/1. 

30 ugiL I 

-.. -\-+-T---~ \ __ I I 
--- I _____ l ___ 

--1--r--,--
20 ugtL 

10 ugtL 

Ougll. 

bn-90 

J·J25!1042103l3b= 
TimeUlkl_NonhiMW 37 

I i I 
hn-91 J:m-9! l:m-93 

i 
l:m-95 

Sampling Date 

--+-Bonune 

I 
I 
I 

l:m-96 J:m-91 JJn-98 

_._ ChlonxlhJne 

I 
--

! 
I 
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Upper Aquifer Monitoring Well: MW38 

Baseline Groundwater Monitoring 
ACS NPL Site 

MW38 

Date Benzene Chloroethane 
August-89 ---------- ------------
May-90 
December-94 
~_!JSt-96 BDL BDL 
March-97 BDL BDL 
June-97 BDL BDL 
September-97 BDL BDL --
December-97 BDL BDL 
June-98 
November-98 
March-99 
October-99 
BDL = Below the Detection Ltmtt 

Time Trend for Benzene & Cbloroethane Concentratio~>o; 
Monitorina Well MW38 

~uWL~--------~------------~---------,-------------r------------~--------~------------~-------.---------,---------, 

~uWL+------+------4-----~------~------+------+------4------4------~-----1 

~uWL+------+------~-----4------~------+------+------~----~~-----r-----; 

WuPL+------+------~----~------~------+------+------~----~~----~-----4 

IOuWL+-----~------~----~~----~------+-----~------4-------~----~----~ 

OuWL+-----~------~-----w------~-------------+----~~~~~~----~----~ 

Jan-90 

J: 125 21042\Database 
Timctmd_Nonh\MW3S 

Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 

Sampling Date 

Jan-96 

-+-Benzene - Chlorocthane 

Jan-97 Jan-98 Jan-99 

7/8/98 



Upper Aquifer Monitoring Well: MW39 

Baseline Groundwater Monitoring 
ACS NPL Site 

MW39 

Date Benzene Chloroethane 

~~!~--
May-90 

,__ ________ ----

December-94 
Au~st-96 ~----2~~----
March-97 4 ug/L BDL 
June-97 S ug/L 3 ug/L 
Se!'!ember-97 4ug/L 2 ugll 
December-97 4ugiL 2ug/L 
June-98 
November-98 
March-99 
October-99 
BDL = Below the Detecuon Lunu 

SOug/L 

40 ug/L 

30 ug/L 

20ug/L 

10 ug/L 

Oug/L 

Jan-90 

J·J25~104!\Databa"' 

TimetrnJ.Northi.'I.!W39 

I 

Jan-91 Jan-92 

Time Trend Cor Benzene & Chloroethane Concentrations 
Monitoring Wen MW39 

' 
I "~ 

I '·~ Jan-93 Jan-94 Jan-9S Jan-96 Jan-97 Jan-98 

-+-Benzene _..... Chloro.:thane 

Jan-99 

7/)l/98 
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Upper Aquifer Monitoring Well: MW40 

Baseline Groundwater Monitoring 
ACS NPL Site 

MW40 

Date Benzene Cbloroethane 
Ausust-89 

. May-90 !-----------·------ ·-. 
December-94 
August-96 BDL BDL 
March-97 BDL BDL ---
June-97 BDL BDL 
September-97 BDL BDL ----
December-97 BDL BDL -
June-98 
November-98 
March-99 
October-99 
BDL = Below the Detecuon Lamat 

Time Trend for Benzene & Cbloroethane Concentrations 

SO us/L 

40 us/L 

30us/L 

20 us/L 

10 us/L 

Ous/L 
lan-90 

J: 12S210421Dal.1~e 
Timeund_Nonli\MW.W 

lan-91 Jan-92 lan-93 

torblll e MODi WIIMW40 

lan-94 lan-9S 

Sampllnc Dar~ 

lan-96 

I 

lan-97 lan-98 lan-99 

7/'d/98 
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Upper Aquifer Monitoring Well: MW46 

Baseline Groundwater Monitoring 
ACS NPLSite 

MW46 

Date Benzene Chloroethane 

~e:ust-89~----
~- ---- -----·-·----- --- --

Ma~-90 -
December-94 
August-96 ~giL BDL 

~--

March-97 I ug/L BDL 
June-97 ~ BDL 
September-97 2 u~--~B_Q_I,.___ 
December-97 BDL BDL 
June-98 
November-98 

--
March-99 
October-99 
BDL = Below the Detection Ltmlt 

50 UJ/L 

Time Trend for Benzene & Chloroethane Concentrations 
Monitoring Well MW46 

40ugll.. 

30ugll.. I-

20ug/L 1----

IOugiL 

Oug/L 

Jan-90 

J: 12521().12\0ataba.se 
Timetmd_Nonh\MW -16 

I 

' I 
hn-91 

I 

-t-
' I I 
I 

Jan-91 Jan-93 

' I 
__L I L 
I I , l 
I I I ; --'---··C--t-

+--~ 
I 

I i i 

~I I I I 
Jan-9J Jan-95 Jw-% Jw-97 Jan-98 

-+-Benu:ne ---ChloroethJlle 

)311-99 

7/8198 
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Upper Aquifer Monicoring Well: MW48 

Baseline Groundwater Monitoring 
ACS NPLSite 

MW48 

Datt 
~89 
Ma~-90 
December-94 
August-96 
March-97 
June-97 
S~tember-97 

December-97 
June-98 
November-98 
March-99 
October-99 

IO,OOOUIIL 

9,000uJIL 

&,OOOuJIL 

7,000uJIL 

6.000uJIL 

,,OOOuJIL 

4,000uJIL 

3.000 UI/'L 

2.000uJIL 

I.OOOuJIL 

OuJIL 
Jan-90 

J: 1:!52\0.12\D:u~lwe 

Benzene ; 

9,100 ugiL 
5,200 ugiL 
7,700 ug/L 
9,500 ugiL 
3,800ugiL · 

ane 

1,000 ugiL 
620ugiL 
670ug/L 
980 ugiL 
300 ugiL 

-----' 

Time Trend ror Benzene & Chloroethane Concentrations 
Monitoring WeD MW48 

.. J 
.\ I 
\ f 

- 1-- L 

" 
~\ 

Jan-91 Jan-92 Jan-93 JUI-94 Ja~~-9, Jan-96 Jan-97 Ju-98 
£ II D • 

Jan-99 

Timeund_Nonb\MW48 718198 



Upper Aquifer Monitoring Well: MW49 

Baseline Groundwater Monitoring 
ACS NPLSite 

MW49 

Date Benzene Chloroethane 
Aug_ust-89 -- f----
~fay-90 
December-94 

~~-96 5.000 ug/L 480u~ 
April-97 l,600ugiL 310 ug/L 
June-97 4,800ug/L 540 ug/L 
September-97 8.200 ug/L 810 ug/L 
f:::: 

3.300 ug/L 250 ug/L December-97 ---
June-98 
~-ovember-98 
March-99 
October-99 
BDL = Below the Detecuon L1m1t 

10,000 ug/L 

9.000 ug/L 

S.OOOuJ/L 

7.000 ugll 

6.000 ugll 

5.000ug/L 

4.000ug1L --

J.OOOugiL 

2.000ug/L 

I.OOOugiL ---

Oug!L 

1311·90 

J: I !5!104!\0>~ab:l5.e 
Timeund_North1MW49 

I 

I 
1311-91 

Time Trend for Benzene & Chloroethane Concentrations 
Monitoring Well MW49 

I 
4 

----r- -- ~-- --t --F T--r- -+--.-
I 

I I 
~-

' 
i ' ' i I 

~--T~ r I 
+-----r-----r--- J T 

• 
J\j 

-t-- ¥ ! 

~~ i 
Jan-92 Jan-93 1an·94 1an-97 1311-98 

Sampling Date 

-+-Benzene -Chlor~lh311e 

------

I 
I =-I 
! --

71819S 



Upper Aquifer Monitoring Well: MW6 

Baseline Groundwater Monitoring 
ACS NPLSite 

MW6 

Date 
August-89 
Ma -90 

March-99 
October-99 
BDL = Below the Detection Limit 

S.OOOuJIL 

4,000 ugll. 

3.000 ugll. 

2.000uJIL 

1.000 ugll. 
r 

L 

¥ 

Ougll. .. 

Trend Tune for Benzeoe It Cbloroetbane Conceotralions 
Monitorial WeD MW6 

~ ---- \ ----~ \ 
\. --
~--
~ ~ 

Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 

Sampllnc Date 

J: 12S 2\0oi2\Database 
Timctmd_South\MW6 

~B~nzen~ __... Chlorocthane 

118198 



Upper Aquifer Monitoring Well: MW12 

Baseline Groundwater Monitoring 
ACS NPL Site 

MWI2 

Date Benzene Chloroethane 

January-95 2 ugll 2 ug!L 
November-96 _

1
_--:B:-::D-::L _____ B::-:D::-cL:--___ _ 

March-97 BDL BDL 
Iune-97 2 ugiL BDL 
October-97 BDL BDL 

-~ ---~~------~~-----
December-97 BDL BDL 
June-98 
November-98 
March-99 
October-99 
BDL = Below the Detectton Lmut 

T::~-.~ Trend ror Benzene & Chloroethane Concentrations 
Monitoring WeD MWll 

SO ug/L 

I 

.W ug/L 

I 

I I 
JO ug/L 

20 ug/L 

10 ug/L 

~ -- -r---
I 

'-..~ 

I N=J 
----

I 
I 
I 

~ 1 . 

; 

~-

Oug/L 

Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-9-t Jan-95 Jan-% Jan-97 Jan-98 

J: 12521041\Dalaba~ 
Timelmd_SoulhiMW 11 

Sampling Dale 

--+-Benzene - Chloroelhane 
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I 
Jan-99 

718198 

I --
1 
I 
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Upper Aquifer Monitoring Well: MW15 

Baseline Groundwater Monitoring 
ACS NPLSite 

MW15 

Date - ..... 
!"ugust~~------ ----------------
May-90 BDL BDL 
January-9S 2uw'L BDL 
November-96 3u~ BOL 
~ril-97 3 ug/L BDL 
June-97 3 ug/L BDL 
September-97 ~ BDL 
December-97 SU1/L 2ugiL 
June-98 -
November-98 
March-99 
October-99 
BDL = Below the Detecuon Lurut 

Time Trend for Benzene & Chloroetbane Concentrations 
Monitorfna WeU MW15 
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Upper Aquifer Monitoring Well: MW18 

Baseline Groundwater Monitoring 
ACS NPLSite 

MWI8 

Date Benzene Chloroethane 

~~~~t_:~9~-
~ -- -------- --~----- ----- -

May-90 
December-94 BDL -
November-96 BDL 
March-97 BDL 
June-97 BDL 
Seetember-97 BDL 
December-97 BDL 
June-98 
November-98 
March-99 
October-99 
BDL = Below the Detection Lnnll 
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Upper Aquifer Monitoring Well: MW 19 

Baseline Groundwater Monitoring 
ACS NPLSitc 

MW19 

Date Benzene 
~~st-89 ____ 
May-90 

f---·--

Dcccmbcr-94 2 ugl!._ 
Novcmbcr-96 BDL 
March-97 S ug!L 
Junc-97 3 ug!L 
Scptcmbcr-97 1 ug/L 
Dccembcr-97 BDL 
Junc-98 
Novcmbcr-98 
March-99 
October-99 ... 
BDL = Below the Dct.cctJon Ltmu 
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Upper Aquifer Monitoring Well: MW41 

Baseline Groundwater Monitoring 
ACS NPLSite 

MW41 

Date Benzene Chloroethaoe 

~'!P!Sl~~-- ·~·-· 
May-90 
December-94 
1---·-----
August-% BDL BDL 
March-97 BDL BDL 
June-97 BDL BDL 
~ber-~7 BDL BDL 
December-97 BDL BDL 
June-98 
November-98 
March-99 
October-99 
BDL = Below the Detection Lmut 

-

-

Time Trend for Benzene & Cbloroethane Concentrations 
Monitoring WeD MW41 
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Upper Aquifer Monitoring Well: MW42 

Baseline Groundwater Monitoring 
ACS NPLSite 

MW42 

Date .. .--

August-89 -·--·· 
May-90 
December-94 
August-96 - BDL 
March-97 BDL 
lune-97 BDL 
Sej)tember-97 BDL 
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lune-98 
November-98 
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Upper Aquifer Monitoring Well: MW43 

Baseline Groundwater Monitoring 
A.CS NPL Site 

MW43 

Date Benzene Chloroethane 
A.ugust-89 --- --------- ----~--~ .. --------
May-90 
December-94 
A.ugust-96 BDL BDL 
March-97 BDL BDL 
June-97 BDL BDL 
Sep_tember-97 BDL BDL 
December-97 BDL BDL 
June-98 
November-98 
March-99 
October-99 : 
BDL = Below the Detecuon Lmut 

50ug/L 

41u&ft. 

30 ugiL 

20 ug/L 

10 ug/L 

I I 

Time Trend for Benzene & Cbloroethane Concentrations 
Monitoring WeD MW43 

------r-
i 

I 
i I I 

I 

~---- --- ~---- ---

! I I . 
OugiL 

Jan-90 }:m-91 Jan-n Jan-93 Jan-9~ Jan-95 

Sampling Date 

Jan-96 J:m-97 J:m-98 J:m-99 

J: I !5!\~!\Database 
Timetmd_Soulh\II.IW~J 

.........,_ B~nzen~ --Chloroelhane 

7/8198 



Upper Aquifer Monitoring Well: MW44 

Baseline Groundwater Monitoring 
ACS NPLSite 

MW44 

Date : Chloroethane 
August-89 -----
May-90 
December-94 
August-96 BDL BDL 
March-97 BDL BDL 
June-97 BDL BDL 
SeJ)tember-97 BDL BDL 
December-97 BDL . BDL 
June-98 
Novernber-98 ! 

March-99 j 

October-99 
BDL = Below the Detection Ltrrut 

Time Trend for Beazeae &: Cbloroethane Concentndons 
Moaitorla& WeD MW44 
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Upper Aquifer Monitoring Well: MW45 

Baseline Groundwater Monitoring 
ACS NPL Site 

MW45 

Date Benzene 
August-89 
May-90 
December-94 
August-96 530 ug/L 
April-97 1.100 ug/1.. 
June-97 940ugiL 
September-97 860 ug/L 
December-97 670ug/L 
June-98 
November-98 
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October-99 
BDL = Below the Detechon Lmut 
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Upper Aquifer Monitoring Well: MW47 

Baseline Groundwater Monitoring 
ACS NPLSite 

MW47 

i~e -
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December-94 
August-96 SOL 
March-97 BOL 
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Lower Aquifer Monitoring Well: MW9 

Baseline Groundwater Monitoring 
ACS NPL Site 

MW9 

Date Benzene 
August-89 
M~-90 BDL 
January-95 40ug/L 
November-96 310 ug/L 
April-97 310 ug/L 
June-97 280ug/L 
September-97 290ug/L 
December-97 260ug/L 
June-98 
November-98 
March-99 
October-99 
BDL = Below the Detection Lmut 
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Lower Aquifer Monitoring Well: MWl OC 

Baseline Groundwater Monitoring 
ACS NPLSite 

MWIOC 

Date Benzene Cbloroethane 
August-89 I 

May-90 BDL BDL 
January-9S ; BDL BDL 
November-96 BDL I l20ug/L 
March-97 BDL I l40ug!L I 

June-97 i BDL i 440ui/L 
September-97 ! BDL 420ug/L 
December-97 ! BDL I 160 uglL 
June-98 l 
November-98 ! 

March-99 I I 

October-99 I I 
BDL = Below the Detection L1m1t 

Time Trend for Benzene & Chloroethane Concentrations 
Moaltorina WeD MWl~ 

500qll. 

400ulfl 

300u&fl 

200uJIL 

IOOu&fl 

OugiL 

Jan-90 

J: 1252\042\Da~base 
Timetmd-LA\MW IOC 

Jan-91 Jan-92 Jan-93 

~ 

~ 
~ 

/ 
/ 

Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 

Sampllnc Date 

-+-Benzene ---Chloroethane 

Jan-99 

7/8198 



---

.. --,.., 

AppendixC 
Maximum Concentrations 

Baseline Groundwater Monitoring 
American Chemical Services NPL Site 

Grimth, Indiana 

Event I= Sampled in either March 1996, August 1996, or November 1996 
Event 2 =Sampled in either March 1997 or April 1997 
Event3 =Sampled in either June 1997 or July 1997 
Event4 =Sampled in either September 1997 or October 1997 

LQ = Lab Qualifier 
DQ =Data Validation Qualifier 

B = The analyte was found in the blank. 
E = Exceeds Calibration 
J = The concentration is estimated. 
R= Unusable 
S = Method of standard additions 
U = The concentration is below the detection limit. 
* = Values·outside ofQC limits 

NA = Not analyzed I Not available 
A blank in the result column indicates that the concentration was below the detection limit. 

AHS 
J:\1252\042\Sept 97 Sampling Rpt\HighDetects\Key 
1252042.221601 
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Appendix C 
Maximum Concentrations or Volatile Oraanlcs 

Baseline Groundwater Monllorlna 
American Chemical Ser~lces NPL Site 

Grlmth, Indiana 
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MW-2~ Tt.1t.-.·hl••••~lht:lk' 

"""" MW-2~ TuiUI."n&! uj!ll 

MW-2-l lr;,n,.-1 ,1-0t .. ·hlur••fln•~n.: """· MW-24 lna:hiUI,.._'Ih..-n.: "1'11· 
MW-H Vonyl C"hho11ok ·~II. 
MW-2~ X)ll"nc" Uut.d) •.I'll 
MW-2M 1.1.1-Ttk:hluru..:·lh;mc u•n. 
MW·!~ I. I .2,2-l"clf.&l·l"uruclh.aAI: ugll. 

MW-!M 1,1,2· Tuc:hlur,...:lh•n.: utJI. 
MW-2K 1,1-llK:hh•ru .. ·lhillk: u •II. 
MW-:!X 1,1-IJII.."hluft~lht.·nc ulf/L 
MW-~X 1,1·Uit.:hluh~lhillh! ·~II. 
MW-!K \,2-ll~hh\luo:lhl"n( 1\t_.il,) u •11. 
MW-2H 1,,21ht,:hi11111J'IU~·Ik! u •II. 
MW-lK 2-Hul,ln••n~· u •II. 

All SlAPE 

J \t~~~\1.).11\S---·• 97 Sounplm~ 1-Cpt\llt!!hlktc:"Cis ~h\VOC 
12'\~().12 !.~ 

•=••Ill I 
k<>Uil I.Q IIQ Pot«t U•lt 

u u 10 

u u Ill 

u u 10 

u u 10 

u u 10 

u u Ill 
u u 10 

u u 10 

u u Ill 

u u 10 

u u 10 

u u 10 

u u 10 

u u Ill 

u u 10 

u u ICI 

u u Ill 

u u 10 

u u Ill 

u u Ill 

u u Ill 

u u 10 

u u 10 

u u 10 

u 11 10 

u u Ill 

u u 10 

u u Ill 

u u ICI 

u u Ill 

u u Ill 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u ll Ill 

u u 10 

u u Ill 

u u ICI 

u u Ill 

u u 10 

u u lU 

u u Ill 

u u Ill 

u u 10 

u u 10 

u lJ Ill 

u u 10 

u u Ill 

u l' Ill 

u u 10 
ll ,, Ill 

( 

Appendix C 
Muimum ConcentraiiODI of Volatile Orpnlcs 

Baseline Groulldwatcr Monltorin& 
American Chemical ScrYicel NPL Site 

Grimth, Indiana 

I!Y<tll 2 - I.Q llQ DHccii.IMil -u u 10 
u u 10 
u u 10 

u u Ill 

u u 10 

u u 10 

u u 10 

u u Ill 

u u Ill 
u u 10 

u u 10 

u u 10 

u u 10 

u u Ill 

u u 10 
u u Ill 
u u 10 

u u Ill 

u u Ill 

u u 10 

u u 10 
u u Ill 
u u Ill 

u u IU 

u u 10 

u u Ill 
u u 10 

u u Ill 

u u ltl 
u u ltl 
u u ICI 

u U. ltl 
u u ICI 
u u 10 
u u 10 

u u Ill 
u u Ill 

u u 10 

u u 10 

u u 10 
u u 10 

u u 10 
u u 10 

u u 10 
u u 10 

u u 10 
u u Ill 
u u Ill 

u u 10 
u u 10 
u u Ill 
u u Ill 
u u Ill 

r 

F.ftrlll 
I.Q llQ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u u 
u u 
u u 
u u 
u u 
u UJ 
u u 
u u 
u u 
u u 
u u 

u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u Ul 
u u 
u u 
ll u 

( 

F.nnt4 lli~hnl 

Pol«tiJ•it II•IUh I.Q DQ Orlct'l Utnit lk-IKiiufl 

10 u u 1(1 Ill 

Ill u u Ill IU 

10 u u Ill Ill 

10 u u Ill 10 

Ill u u 10 10 

10 u u 10 10 

Ill u u 10 10 

Ill u u 10 10 

ICI u u 10 10 

Ill u u Ill 10 

Ill u u Ill 10 

Ill u u 10 10 

10 u u 10 Ill 

10 u u 10 10 

10 u u 10 Ill 

10 u u 10 Ill 

Ill u u Ill 10 

10 u u Ill 10 

Ill .u u 10 Ill 

Ill u u Ill 10 

Ill u u Ill 10 
10 u u Ill Ill 

Ill u u Ill Ill 

Ill u u Ill Ill 

10 u u Ill Ill 
10 u u Ill Ill 

10 u u Ill I() 

Ill u u Ill HI 

Ill u u Ill Ill 
10 lJ u Ill Ill 

10 u u Ill Ill 

10 u u lU ltl 
10 u u ltl Ill 

10 u u Ill 10 

10 u u Ill Ill 

10 u u Ill Ill 

Ill u u Ill Ill 

10 u u ltl 10 

10 u u Ill 10 

10 u u Ill Ill 

Ill u u 10 Ill 

Ill u u Ill HI 

Ill u u 10 Ill 

10 u u 10 10 

ICl u u 10 HI 

Ill u u Ill . Ill 

Ill u u lU Ill 

10 u u I() Ill 

Ill u u Ill Ill 

Ill u u ltl 10 

10 u u Ill Ill 

10 u u Ill HI 

Ill u u Ill Ill 



w .. """'''' ..... 
MW-1K l-lk\ollktlk' Uf/1. 
MW-1K ~-M-:1~)1·2 ...... ..,._ ....,. 
MW-2K ~ .. ···- 111111-
MW·2K lk••A"'h: ....... 
~IW·2K ... , ............. "'"'"-= ...... 
MW-21 ............... 111/b_ 

MW-21 ~ ....... .: ......... ...... 
MW·2K ........... o..u ..... ~ 
~IW-21 •"-•t ............. ...... 
MW-21 Otla.,,.a-,:., ... w IIIII 
MW-21 ........... - IIIII 
~IW-2K rllk""'•""' ... 
~IW-21 l'll~ ....... ~- -.1 
r.IW-2K '1>·1..1-!Joo-~ ............ IIII'L 
MW-2ll llll>f-· ..... -1- ...... 
MW-2K f.lllyi8<BI•'"" ""'" hiW·~· M.·ah)lo:ll< I 'llhwlok uti!, 

MW-2a lily .. -.. -MW-21 l&.'lta:llhlfu,W.: 111/b_ 

MW-21 Tutu..• .. aWL 
MW-lK ,.,,.1 . .1-l)a .......... - 111111-
MW-11 lao.:hhot• .. ~-

..,_ 
t.JW-2K VonriC'IIhotlok ...... 
MW-2K x,a.: ... u .... u ... 
r.IW-2¥ 1.1.1-Tri.·hh• .. ,._ ... 
~IW-29 1.1.2.2-T.~r.o.·lllo .. - .., 
MW-2¥ I.U·lrd•..,..._, 1111 
MW-29 1.1-lllo:llh•"--- 1111 
MW-29 l.llllo:~ .... 111ctoc uroiL 
~IW-29 U-IN. .... ••._1.._ !IIIII. 
MW-29 1.2·1N.·hb•"'i""""U••'!II ...... 
MW-29 1.2-u..: .......... _ IIIII. 
MW-29 1-a.......- llfll, 
hiW·29 1-n..-...... 1111 
hiW-29 ·-~lo1kl-l·r<-- .. 
MW'-29 Al', .... .., 
MW'-2• Bnl~.:.: .. 
r.IW-.!<1 ... _ ......... ......., .., 
MW·:l'l lhNH~tkatAI 1111 
r.IW-2'1 ................... 11114-
....... ;!9 ...... .,.,..... -MW-29 ...... T ............. ..... 
hiW-2¥ ..... ,., ... ...,,., ... ..A. 
hiW-:!9 o.. .......... --MW-29 ...... ..._ .. 
hiW-:19 ........ _,.., .. 
MW-.!<1 :a-l,l-Prdllo_ ... .. 
NW-:!9 1--... .. - .. 
hiW-29 fl;lh•lllo:alo·n< 

.,_ 
MW·l'l ...... a.: .. , ..... .., ...... 
MW-2'1 liltr<O< •rll 
MW-l9 14.•1r011:bt· ... ·--·lb.:lk.' ...... 
MW-2¥ T••lwnr: uJ(_n. 

MISIAI'I: 
1112~:!\lloll\'l.-lll97 S••uJllin~ lllll\llirhll.:aws •1•\VO!' 
12~2("11.22111111 

( 

t:wlill I ..... I.Q IIQ .......... 
u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u IV 
u u 10 

u u 10 

u u 10 

u u .. 
u u .. 
u u 10 

u u 10 

u u IO 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 
u u IO 
u u 10 

u u ID 
u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 
u u 10 

u u 10 

u U. 10 

u u .. 
u u 10 

2.0 I 10 

u u .. 
u u 10 
u u 10 
u u 10 
u u 10 

u u 10 
u u 10 

u u 10 

u u 10 

' Appa~~Jb C 
Masl-C-ll'lldalu ol VllllltUc Orpnla 

11Mclt11e G,_llllwatcr MollitoriDC 
AnMt'lcu CllaDial Scnlces NPL Site 

Grlllldl.llllllua 

.,_, ..... I.Q DO ............ ..... 
u ·U 10 
u u 10 
ll u 10 

u u 10 
u u 10 

u u .. 
u u 10 
u u 10 
u u .. 
u u 10 

u u 10 

u u 10 
u u 10 

u u 10. 

u u II 

u u .. 
u u 10 

u u 10 

u u 10 
u u 10 

u u 10 

u u 10 
u u 10 

u u 10 

u u 10 

u u 10 
u " 10 
u II 10 
u u 10 - u u 10 
u u lo 
u u 10 
u u .. 

"" u .. 
u u It 
1,1 u .. 
u u It ).II 

u u .. 
u u 10 

u w •• u u 10 

u u If 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u lo 
u u 10 
u u 1ft 

( 

.. _, 
I.Q DO 
u u 
u u 
J u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u w 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u Ul 
u u 
u u 
u u 

" u 
u u 
u u 
J 
u u 
1,1 u 
u u 
u u 
u u 
u u 
u w 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

\ 

F:-4 llipftl .,... ..... ...... I.Q DO Dortmi.U.II Polfttloa 
10 u u Ill 10 
10 u u Ill Ill 
10 u u IU 10 
10 u u IU 10 
10 u u Ill IU 
10 u u IU 10 .. u w IU 10 
18 u u 10 10 
10 u u IU 10 
10 u u 10 10 

10 u UJ 10 10 
10 u u 10 10 
10 u u 10 10 .. u u 10 10 
10 u u 10 Ill 

10 u u Ill 10 
10 u u Ill 10 
10 u u 10 10 

10· u u Ill 10 

10 U. u 10 IU 

10 u u 10 10 

10 u u 10 10 
10 u u 10 10 
10 u u 10 10 .. u u 10 10 
10 u u 10 10 
10 u u IO 10 
10 u u 10 10 
10 u u 10 10 
10 u u 10 IV 
10 u u IU Ill 
10 u u 10 Ill 

10 u u 10 10 
10 u u Ill IU 

10 u u Ul Ill 
10 u u Ill 10 
10 u u Ill 10 
10 u u 10 10 
10 u u 10 10 

10 u u 10 10 
10 u u 10 10 
10 .u u 10 10 
10 u u 10 10 
10 u u 10 10 
10 u 1,1 10 10 
10 u u 10 ' 10 
10 u u ICI 10 
10 u u 10 10 
10 u u 10 10 
10 u u 10 10 
Ill u u 10 Ill 
Ill u u Ill Ill 
Ill u u Ill Ill 



Wrll Anill)ll' llnl .. 

MW !'I lt.&n,-1..\ IJILhl&tfl_!f!_U~rk" uct/1. 

MW ~~~ 1 I h. hl&tflk'lh..'Rl' uct/L 

MW ~· Vmy~ Chlu114"'' ullll. 
MW.:'II Xyklk'!~~ Puta~U ug/1. 

MW~l l,l,l·lfk \11,.,.-.:lhdlk: uj:ll, 
MW-~l 1.1.!.2. r~·u .. :hlucur..·lh;,u"' ullfl. 
MW-~l I.I.!·IIk'hluf•~t.•lh.in.: uJIII. 
MW·.Itl 1.1-l)u.:hlntn~·lh<ifh: •1111· 
MW·.ltl I,J.IJil·hJ,Ifu~·llk:lk' u)IIL 

MW-Itl 1,2-lffl:hh ........ h.an..: •1111· 
MW-.111 1.1-I.JM:hl,,.,~lh.:lk" flul.all •IlL 
MW-111 J.2 I.Jk'hJo•o't"U1' .. 11< urJI._ 
MW-111 2 Butillktlk.' Ul/1. 
MW Ill 2-lkllOifttl~ ~/1. 
MW-111 4-Mdh)'I·!·(M.'nl .. nutk' ul/1. 
MW·III A1.:L'hfft&: ·~"· MWICI lt .. ·nl.:"rk' "'"· MW-111 Br••nt~tt.lkhh••••llk.'lh.&n.: urll. 
MW-)U Htt•n,.tl••rnl ••"· 
MW-.111 ftih•Rtltll..._'lhoalk!' 

··"· MW·lll c .. n. .. u.,.,cciok Ul/1. 
MW.IU f"A~thHI 1'\.'lttM.'hlntkk UJ/1._ 
MWIU ('hlolfoab..'nh.'nL: UJ/1. 
MW.IIl Chloor,~th.uw UJ'/1. 
MW-111 l'hlooruJnllll "I"· 
MW-\IJ ('hlo•f•Nak.'thOIIh.' ug/1. 
MW-111 &:"·J,.l·IJK:hllti'U('IIIIfh.'hC' uJ!II. 
MW-\11 ll1hH1Uk'(hhtf'UIIk"lhoanc; uar/1. 
MW-111 J:ohyl Bo:n'""" urJI._ 
MW-ICI ~kthylt.·n~· C'hlmuk u,n. 
MW-.111 StyiL'Ik" ugll. 

MW-.\11 ·r .. ·rr.:hlt•h....-lhcrk: Ul/1._ 
MW-.111 l'ul~.: uar/1. 
MW-lll u .. n~-l •. l-U .. ·hl'"''r•·'l"~ ucll. 
MW·;Iil Tth:hlur.-.·lh&:llh: "'"· MW.)II Vonyll'b~•llk UJ/1. 
MW-.lll IJ(yl<"'" u-••11 .,n. 
MW-11 1.1.1-'rudllur•-.·th.utL' "'"· MW-11 1.1.2,2-l"t.•ltill.'hlolll"-'lh .. n.: u&IJ. 
MW-.11 1,1,2-TrM.·hJnu~lhillk.' uf/1. 
MW-.11 1.1-0khl••hll:lhiAfk.• ""'· MW-.11 l,l·l>k:hluhll;"ltk-n..· uar/1. 
MW-)1 1,2-l)ll,;h)olhl!;lh.u\t.' ··"· MW .. II I .. ~ l>l.:l\lllfiJI;1hL•n-: ltlllolh ~II. 
MW-.11 1.2 -Dk:hluruflh.,...RI.' •1!11. 
MW-)1 2 Uul;.w~o~ uell. 
MW-11 ! IL..•t.;.UhH\4.: UJIJ. 
MW-11 ~-~klh)'l·.!-p:nlollhllk: ugll. 
MW-11 Al\'htnl.' U¥/1, 
MW-.11 licn1t:fk.' UJ/1. 
MW-11 lhum&N.h' h'olfiiiiM:Ih.ano.· urll. 
MW-11 H11111111h1tlll u •/1. 
MW-11 Hro•UK•III..:Ih..ltl&.: u•lt 

AIIS'v\I'E 
I II !~2~1-1!1< .. ., q7 S"onpliuJ Kptllli~hl)cl<ciS. ,J.IVOC 
I ~~~~~2 2 

.: ...... 
Knuk 1.0 IIQ O.lcd IJ•il 

u u Ill 

u u Ill 

u u IU 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u 10 

u u Ill 

u u ID 

u u Ill 

u u HI 

u u 10 

u u Ill 

u u 10 

u u 10 

u u 10 

u u Ill 

u u 10 

u u 10 

u u Ill 

u u Ill 
u u Ill 

u u Ill 

u u 10 

u u Ill 

lJ u Ill 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u Ill 

u u 10 

u u 10 

u u 10 

ll u Ill 

u u 10 

u u 10 -u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u HI 

ll ll Ill 

Appendix C 
Maximum Concrntratlons ol Vol1tilt Oreanlcs 

B1sellne Groundwllter Monltorin& 
Amcric1n Chemical Senicea NPL Site 

Grtmth, lndl•n• 

f.•••U 
Rctoak I.Q llQ -·J.il Rowll 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u 10 

u u 10 

u u Ill 

u u Ill 

u u 10 

u u 10 

u I,J 10 

u u Ill 

u u 10 

u u 10 

u u Ill 

u u Ill 

u u Ill 
u u Ill 

u UJ Ill 

u u 10 

u u Ill 

u u Ill 

u u Ill 

1.0 I Ill 

u u Ill 

u u Ill 

u u 10 

u u Ill 

u u Ill 

u u Ill 

u ll 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u Ill 

u u Ill 

u u Ill 

u u Ill 
u u Ill 

u u Ill 

u u 10 

u u Ill 

u u 10 

u u 10 

u u Ill 

u u Ill 

u u HI 
u u Ill 

u u 10 

u u Ill 
u u Ill 

t:nntl 
s.Q llQ 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

f....U4 lli&b .. l 
Dotftll.lmk IIHUII J.Q llQ llrlrcll.imll ~tt·tiun 

Ill u u Ill Ill 

10 u u 10 Ill 
Ill u u Ill Ill 
Ill u u 10 Ill 

IU u u Ill Ill 
Ill u Ill Ill 

Ill u u Ill Ill 
Ill u u Ill Ill 
Ill u u Ill Ill 

Ill u u Ill Ill 

10 u u 10 Ill 
10 u u Ill Ill 

IO u u Ill Ill 

Ill u Ill Ill 
Ill u Ill Ill 
Ill u u Ill Ill 

IU u u Ill Ill 

Ill u u Ill Ill 

Ill . u Ill 10 

Ill u u Ill HI 

Ill u u Ill IU 

Ill u u Ill 10 

10 u Ill 10 
10 u u Ill Ill 

10 u u Ill Ill 

Ill u u Ill Ill 
Ill u u Ill Ill 

Ill u u 10 HI 

Ill u 10 Ill 
Ill u u Ill Ill 

Ill u 10 10 

Ill u 10 Ill 

Ill u 10 Ill 
Ill u u Ill Ill 

10 u u Ill 10 
Ill u u Ill Ill 

Ill u Ill Ill 

Ill u u Ill Ill 

Ill u u Ill Ill 

111 u u 10 Ill 

Ill u u Ill Ill 
Ill u u Ill Ill 

Ill u u Ill Ill 

10 u u Ill Ill 

Ill u u Ill IU 

10 u u 10 • Ill 

Ill u u IU Ill 
Ill u u Ill Ill 

10 u u 10 Ill 
Ill u u Ill 10 
Ill u u 10 Ill 
10 u u Ill Ill 

Ill ll UJ Ill 10 



Wol """'''· ......... 
~IW-.11 (.'-lhwhld&: ..... 
MW-11 r ....... r., ....... .., IIIIIL 
MW-11 rw. ....... ...,.,.., IIIIIL 
MW-11 ...., ....... r.w ....... 
MW-" Ollotn~·- uoriL 
MW-11 ......... ltl:ltaMt ..... 
MW.ll .... 1.1-llo.~h .............. uoriL 
MW-11 llllw'tiRI!oiLirll. ........... ~ 111111. 
MW-ll l:rllyllk-n< IIIIIL 
MW·." Mel~'"'"",, • ......, 111111. 
MW-ll s., •• ..., IIIIIL 
MW-.11 Tt."tta:h""~~~~ ..... 
MW-11 Twlu<O< -MW-.11 , __ ,_,.,, ....... ~ .......... ... 
MW·.II Ttk."W.IIt11.1tk'IIC' ... 
MW-11 v,.,lnkwkr.: .... 
MW·." x,.., .. , ...... , IIIII 
MW-.ll I,I,I-Tro:loloorto.11la: ....... 
MW-12 1.1.2.2·1'•11•• .. ~ ...... 1 ...... 111111. 
MW-ll 1,1.2-Tro:hhor• .. 1"""" roaiL 
MW-ll l,l·lll<hhool<l ..... llfll.. 
MW-Il 1,1-Uro:hk•uorllo:O< IIIIIL 
MW-12 1.2-lJk·h••• .. i"""" ...... 
MW-\l l;l-lho:hk"'"''"''"" '"""'' ftiL 
MW-.12 l,l·lho;hkor•Oflr•.....- ...... 
MW·'2 2---· IIIIIL 
MW-1! 2-11••-... ....... 
MW-\2 4-M<rhyl-2 . ...,,...,..., ..... 
Mw .. n """""*" IIJIIL 
MW-Il lk•Kik:' ..... 
MW-.12 Bttlltlltdtt:W.II•tll ......... IIIIIL 

MW-.Il .............. IIIIIL 
MW-.12 llhllltt.t~l..:l ..... IIIIIL 
MW-12 ........ o-lr•l< .. 
t.tw.n r"""•T•rr..-~•••1.· IIIIIL 
MW-12 , ....... .-. .. ~..:' IIIIIL 
MW-.12 OalnrtiL'I"-':- IIIIIL 
t.CW-.12 ........... u. .... 
MW-\2 "'"'"'"'"'...._. ...... 
MW·l2 ·io-l,l·ll•·lrl·•· ............ IIIIIL 
t.IW-\2 ~"'"""•_1....., IIIIIL 
~IW-.12 F.IIIJII."rWO< IIIIIL 
MW-12 .......,..,..,n••* 111111. 
t.IW-ll !II~ 1111/L 
MW-\l ·r ............. - ... 
MW-.12 r • .....,. IIIIIL 
MW-1l --.1.\·l>oo:•h•·~· ....... -MW-1J Trir.111o.,...,llo. ... IIIIIL 
~IW-.Il v .. yi_C'hkorol< Q/1. 

MW-.Il Xyl.•..,.th••ll ftiL 
~IW-11 1.1.1-r ..... , .... , ..... Jwik: Ulll. 

MW-\1 1,1,1.2· r , ... ikhluf'tll'lll .. n.: •rJL 
MW-11 1.1.:!-llk'hlur•-.1~· ..n. 

AIISIAI'E 
J II ~~!~2\S<pl 'J1 Sam1•1in' Rl•llllr;hlkr«rs.•I•WOC 

I !~~1).1!.!! llrO I 

( 

,_, - I.Q DO llrlodi.W 
u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

IJ u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u ') 

u u 10 
u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u Ill 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

II 10 

II 10 

u .. 
u 10 

u 10 

u 10 

u ID 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u •• u 10 

u u 10 

u u ICI 
II u Ill 

AppeadixC 
Maximum. ConccalralloM Ill VoiMile Orpllla 

s-UM Groullllwa&er MOIIollen .. 
AmericM a.-lal Senka NPL Site 

Grlllldl,lllll.._ 

~~-~ .... I.Q DO ........ 
u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u IU 

u u 10 

u u 10 

u u 10 

u u 10 

u u Ill 

u u Ill 

u u 10 

u u .. 
u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u II 
u u 10 

·U u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

s.o J J 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u II 
u u 10 

II u 10 

u u 10 

II u 10 
u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

II u 10 

u u .. 
J.IJ I I 10 

u u 10 

u u 10 

u u 10 
u u 10 

u u 10 

u u 10 

u u Ill 

Pace IS 

.... 

( 

li-l 
I.Q DO 
u u 
u u 
u u 
u UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u w 
u u 
u u 
u u 
u u 
u u 

u 
u u 
u u 
u u 
u u 
u u 
u u 
u II 
u w 
u II 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
v u 
u u 
u u 

,_. .. ..... ._, .... - t.Q DO Pmdi.Moll llirloctiolo 
IU u u 10 IU 
Ill u u 10 10 
Ill u u 10 10 
10 u w IU 10 
10 u u 10 10 

10 u u 10 10 
IU u u 10 10 
10 u u 10 10 
10 u u 10 Ill 
10 u u 10 10 
10 u u Ill IU 
10 u u 10 Ill 
10 u· u 10 10 
II u u 10 10 
10 u u 10 10 
10 u u 10 10 
10 u u 10 10 
II u u 10 10 
10 .u u 10 10 
IO u u 10 10 
10 u u 10 10 
10 u u ID 10 
10 u u 10 10 
10 u u 10 10 
10 u u 10 10 
Ill u u 10 10 
10 u u 10 ID 
10 u u Ill 10 
10 u u 10 10 
10 u u 10 10 
10 u u 10 10 
10 u u 10 10 
10 u w 10 10 
10 u u 10 10 
10 u u 10 Ill 
10 u u 10 10 
10 u w 10 10 .. u u 10 10 
ID u u Ill 10 
Ill u u 10 10 
10 u u 10 10 .. u u Ill 10 
10 u u 10 10 
10 u u 10 10 
10 u u 10 10 
10 u u 10 I 10 
10 u u 10 IU 
10 u u 10 10 
10 u u 10 10 
10 u u 10 ID 
10 u u Ill Ill 
ID u u ICI Ill 
Ill u u Ill Ill 



w .. n Amtl)tc liNts 

MW \\ I.I-01~o. hlult~·th"n~ u •IL 
MW ll 1.1-l>t~o.hl••r•-.·tht.'lk' u •IL 
MW-ll 1.~ lhlhlufl,'lhol~ u •IL 
MW ll 1.2 l.hlhlutlll'lhL"n~ 11111,.11 u •ll. 

MW II l,;!()tlhlithtf'li'floiRf u~IL 

MW-ll 2-K.ut.m••n~ u •II.. 
MW-11 2-lt~t-~.Aihlolk: •IlL 
MW-.11 .&-~klhyl-2-r-:nlolftllfk.' u •II. 
MW l\ A\'\1Uftl.:' UJIL. 
MW-11 lkn1~1..: ·~ 
MW-.1.\ llltNUullk·hlt•t•tllk:lhark: ·~-
MW-1.1 Bcumnh""' •»11.. 
MW-.H HnNIUttlt.:lhollk: ·~-
MW-~1 C'ilrh!.•n Utl'olllht.l~ ·~ll 
MW-1.\ Coa.rhtm Tci~;M:hl~.•ckll! UJl./1. 
MW-.1.1 ('b~tllti"-'Df!.'ll\." u•ll 
MW·ll f'hlilfilt'lh.Uk.' ••ll 
MW-l.l C'ttlltfitl••llll ·~ 
MW-\1 Chi•••••Uk.'than..: UMil 
MW-1) t.'b·'· \ l)•~o.·hluturrurl!.:n.: Uf.ll 
MW-11 l)ehhtllt~~lll:hlultlfl-.•thalh.: ui:/l 
MW-.11 l::':thyllh:A/.&.'Ik' Uf.ll 
MW-11 M~'hykn.: (. 'hlun!.k ·~ 
MW-\1 Sl_l!t'n~· ll_l!/1. 
MW n r~.·~r ... hlo•r•,·th .. ·n&: u •II. 
MW-H l••lu,:ll ... Uf.ll. 
MW II uan,·l. '·l>tthlt'fllf'lhlp..·n..- UJ/L 
MW\1 Ttk hlo111~1tk.•~ llJ!Il 
MW-11 Vrnyl ChhKrdc Uf/l. 
MW 11 X)'kn .. ·,tht~ .. ll ·~ 
MW .1~ l.I.I-Tth:hllu,,·tb~"'- u•ll.. 
.\11\ 14 i.l.:!.2-lt:U£hlufl"-'lh.dl\! ug/L 

MW-.1~ 1,1,2-Tr•~.·hJ.•r-..:th..n~.· ucll 
Mw.q l,l-Ot..-hlo.-c,~th.~ u•ll 
MW-1~ 1.1-l)ll'hltlrlll.'lha:nt: •BIL 
MW-1~ 1.2-0•"·hl••••.,·•hoan..: UBIL 
MW-14 1.:!-f)elhluu.,·th..:rh;(l•>t,.l) u•ll.. 
MW-1~ 1.2-0a-.·blllhl(lftlj'ltflk: UBil 
MW-14 1-hUlOIAIII~ u•ll 
MW-H .2-II&:&<IPUIM: ·~ MW-.14 4-~1<\hyl-2·1"'"'""'""' ·~II. 
MW-14 Ac""'''~~~~"' urll.. 
MW-14 tk·n, .... ,.._. u •II. 
MW q B•uu~k.li .. -b~''''IIM.'th.ul~ •BIL 
MW-14 Rh"~•~lntm u •II.. 
MW-.1~ 8tUUM111"-'Ihant: u •II. 
MW.q C,..h.lti Ut~ullkk u•/L 

MW·q (' .u~•n Tcu..,.htutkk Uf.ll.. 
MW-14 t'hf,.,t~A.It:lh.' •BII. 
MW-1~ ChltlltJt.."lh;&fh.• u •II. 
MW-.q Chlt•r••l••rm •WI. 
MW.q ChJ,,,,,,,II..'Ih.tlll' u •Jl. 
MW-1~ ._-,,.J,1.f)tlhloth1J'fllf'l-."1h.' u •II.. 

AII~II\I'F 

J \\.~'l!\t't.L!\S"·•·• '>7 S.unphn~ N.pl\llt!!hll"·h:.,·ls \b\VOC 
1 ~~!O·L! ! ; ' 

•:unt I 
ltr•ull 1.1.1 I )(,I .,. .... 1.1.11 

u u Ill 

u u Ill 

Ll u Ill 

ll u Ill 
II u Ill 

u u to 

u u Ill 

ll u Ill 
ll u Ill 

u u to 
I) ll Ill 
ll u Ill 
u u Ill 
ll u 10 

u u Ill 
ll u Ill 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

ll u Ill 

u u Ill 

ll u 10 
u u Ill 
II u Ill 

u u 10 
u u 10 
Ll u Ill 

ll u ICI ,, II 10 

ll u Ill 

u u Ill 

ll u Ill 

l' u 10 
ll u 10 

u u 10 
ll ll 10 
ll u Ill 
u u Ill 

ll u Ill ,, u Ill 
II u Ill 

u u Ill 
u u Ill 

ll II Ill 

u u Ill 
ll u Ill 

u u 10 
u u 10 

l' ll Ill 

l' u Ill 
ll ll Ill 

Appendix C 
Maximum Concenlralloas o( VoiJtlle Oraanics 

B~~~ellne Groundwater Monltorlna 
American Chemh:al Services NPL Site 

Grimth, Indiana 

l!wdltl 

11-11 I.Q llQ llclcd l.iml& Re~•ll 

u u to 
u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u II 

u u Ill 

1.0 I 10 

u u 10 

u u Ill 

u u 10 

u UJ Ill 

u u Ill 

u u Ill 

u u Ill 

u u 10 

u u Ill 

u u hi 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u 10 

u u 10 
u u 10 
u u Ill 

u u 10 
u u. Ill 

u u 10 
u u Ill 

u u 10 

u u 10 
u u 10 

u u 10 

u u Ill 

u u 10 
u u 10 

7.1l I 10 
u u Ill 

u u Ill 

u u 10 

u Ul Ill 

u u 10 
u u Ill 
u u Ill 

u u Ill 
u u Ill 

u u Ill 

u u 10 

I'; 

f.•cnt ~ 
I.Q I )(,I 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
J u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u Ul 

u u 
u u 
u u 

( 

.: ........ IIi~~ ... 
l)rlod Uoail llnull I.Q llQ l)totn:IIJmit O..lrdinn 

10 u u Ill 10 
Ill u u Ill Ill 

Ill u u Ill Ill 
10 u u Ill Ill 
Ill u u 10 Ill 

10 u u to Ill 
Ill u u 10 10 
tO u u to Ill 
10 u u 10 10 
10 Ill J I 10 Ill 

Ill u u Ill 111 
Ill u u ICI Ill 

10 u u Ill 10 

10 u u 10 10 

Ill u u Ill lll 
Ill u u Ill Ill 

Ill u u Ill Ill 
10 u u Ill Ill 
Ill u u 10 Ill 
10 u u Ill 10 
10 u u 10 10 
10 u u Ill 10 

10 u u 10 Ill 

Ill u u 10 Ill 

Ill u u Ill 10 

Ill u u Ill Ill 

Ill u u Ill Ill 

10 u u 10 10 
Ill u u 10 10 
10 u u Ill Ill 

Ill u u Ill Ill 

Ill u u 10 10 
10 u u Ill 10 
10 u u Ill 10 
Ill u u Ill 10 
Ill u u Ill Ill 
Ill u u Ill 10 
Ill u u Ill Ill 
Ill u u Ill Ill 

10 u u 10 to 
Ill u u 10 Ill 
Ill u u Ill Ill 
Ill u u Jll Ill 
10 u u Ill 10 
Ill u u 10 Ill 
10 u u HI Ill 
Ill u u Ill 10 
10 u u 10 10 
Ill u u 10 10 
to u u HI Ill 
Ill u u 10 10 
Ill u u HI Ill 
Ill u u HI HI 



w.a " ... , ... , ..... 
M'lll'·l~ ( ... twi ... M .. ·b),W\MI .. "thMIIII! ~-
Mlll'-.\.1 I'Akyllk·e,..., ..... 
M'lll'-.\.1 "'-'•kyt. .... n••kl< .. 
~IW-.1~ Sl)""'" ..... 
MW·I~ T .. "'r~·._.,.,,,,ll.:•· IIIII 
t.IW-4 T..ru.•eo: .. 
MW-\.1 ...... ,.1,1- no.: ............ ,., ..... 
MW-.14 rr ... ..,. •• .,, .. .., ...... 
MW·\.1 Yoa)'lt'loh•iolr ..... 
MW·I.f Xylo:oo..,.uo~lll • MW·:Ito I.I.I·Tndolo.,~~-- ..... 
MW·:W. 1,1.2.2·T,1,.•Wnt,,1~ ..... 
MW-.l(o 1.1.!-Tuo·~to .. ...._ .. 
MW·:W. 1,1·1 ......... ....., 'ill! 
MW·.Itl l,l·llklllo••'"*"" IIIII 
AIW·.:W. 1,2111o:kh-- .. 
MW-.11\ I.HIIo:•h••"''*•okll>ll • t.IW-.111 1.2-IM' .... .,. .. ,.,._.., •• 
MW-.11\ l8ui.-.~Ar: IIIII 
MW-.11\ ~··k·---- .. 
M'lll'·.ll\ ~-t.lo:ohyl-2 ~~o:•-""' ..... 
~IW-Ito """C'k,.. ..... 
t.tW-.111 IJ.:Oh' .. ..... 
MW-:W. a ........ hluftlfta'llia: ..... 
AJW .. III ......... " . .,... ...,., 
t.tw-lto .., ........ ""~ ..... 
MW-111 ('.o~to.•l ....... ...., ..... 
MW-111 l . .,..,,.,.o:u;a;hh•""' 01111. 
MW-Ih ("fdtlf•th..•IIAW •• MW .. \fl ""-•·~•'-c ..... 
MW-.16 ("W.Iftl .... .... 
t.tW .. I6 l,.._-i._ .... 
M\11'.16 'D·I,I·Pio: .... 
t.tw.:w. Iloilo•,.•~.....,_~._ .... 
~IW-.11\ I'Akyllk"""• ..... 
MW-:16 ...,,., ..... n~o • .t.: ..... 
IIIW-l6 51) ..... ..... 
I\IW .. I6 "11.a'ltltllftll.'*r•· ..... 
MW .. l(o 1'"""'• !!IlL 
MW-16 ·--~~~-~-..... ··~ ..... 
MW-.\11 ·r""'""''"'""'* Jill. 
MW·:Ito Yoayl(,.oriok • 
).IW·:IIo Xylo:anUol\lll IIIL 
MW-~7 1,1.1-'fok'......,_ 1!1111, 
IIIW·J7 I,J.l,l·T........,..,.._ • 
MW-)7 I l.l·T""""-"- ..... 
MW·I7 11-llldllo ....... -MW-)7 ... ~. -M'lil'-)7 1.2-llodolo .. .._ ...... 
~JW-)7 1,2-lliokh-*"< , ..... 1 .... 
IIIW-n l.l·llo.:lo~ •• ......._ .. "" ....... 
MW-.11 l-But-•· UJI!. 
IIIW-.17 2-llt.·\iaiiUIIC: ....... 

1\IIS\AI'E 
1:11 ~~!111-12\.'kl~ •11 S•mplin~ Rpo\lli~hl.koe<ouls\V!Il' 
12.~2llol2.221t>OI 

.... 1.0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

·u 
u 
U. 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
ll 
u 
ll 

( 

,_, 
PQ .......... 
u 10 
u 10 

u 10 

u Ill 

u 10 

u Ill 

u 10 

u Ill 

u Ill 

u Ill 

u Ill 

u 10 

u 10 

u Ill 
u ID 
u Ill 

u Ill 

u Ill 
u 10 

u Ill 

u Ill 

u 10 

u Ill 

u 10 

u Ill 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 
u Ill 

u 10 
u 10 

u 10 

u 10 

u 10 

u II 
u 10 

u 10 
u .. 
u 10 

u 10 , .. 
1.0 

1.0 

u 10 
1.0 

u 10 

1.0 
1.0 

R 5.0 

R s.o 

AppftdlaC 
Muilmml CDIIHIII....,_ f1l VabtUe OrpJiin 

B..U• C ...... w.._ MGIII&Drl. 
A-"nll a...lal Sentca NPL Slle c..-... ..... 

.... J .... ~ 110 Ddodl ...... 
u u to 
u u 10 

u u 10 
u u .. 
u u 10 

u u Ill 
u u 10 

u u Ill 

u u Ul 
u u 10 

u u 10 
u u 10 

U. u ID 
u u Ill 
u u 10 

u u 10 
u u Ill 

u u 10 

u u Ill 

u u Ill 

u .U 10 

u. u JO 
u u 10 
u u 10 

u u 10 

u u 10· 

u u .. 
u u 10 

u u 10 

u u 10 

u u 10 

u Jl 10 

u u 10 
u. u 10 

u u 10 
u u .. 
u u 10 

u u II 
1.0 . I J II 

u u .. 
u u ID 
u u 10 

u u 10 

u u 10 

u u .. 
u u 10 
u u 1.0 

u u-· .. 
u _V_ 1.0 

u u 10 

u u Ill 

u u Ill 
u u "' 

,.,.,11 

.... 

c 

li-l ._ .. . ....... 
1.0 PQ llotoctl- .... IAI IIQ ~-·--

._.._ 
u u 10 u u Ill 10 

u u 10 u u Ill Ill 

u u 10 u u Ill Ill 

u u 10 u u Ill Ill 

u u 10 u u to Ill 

u u Ill 1.0 . J J Ill 10 
u u 10 u u Ill 10 

u u 10 u u Ill Ill 

u u 10 u u Ill 10 
u u 10 u u Ill 10 

u u Ill u w Ill 10 

u u 10 u u Ill 10 

u u 10 u u Ill Ill 

u u Ill u u Ill Ill .. 
u u Ill u u to 10 ·"' .. .. 
u u Ill u u Ill Ill 

u u 10 u u 10 10 

u u 10 u u Ill Ill 

u u 10 u u 10 Ill 

u u 10 u Ul Ill Ill 

u u Ill u u Ill Ill 

u u Ill u u Ill Ill 

u u Ill u u 10 Ill 
u u HI u u Ill IU 

u u Ill u u Ill Ill 

u u Ill u u Ill Ill 

u u Ill u VI Ill 10 

u u 10 u w 10 Ill 

u u IU u u Ill Ill 
u Ul Ill u u Ill Ill 

u u 10 u u Ill 10 

u u 10 u u 10 10 

u u 10 u u 10 10 _i1 

u u HI u u Ill 10 'r 
u u 10 u u '" Ill it , 
u u Ill u w ICI 10 

.. 
u u •• u u 10 Ill 
u u 10 u u 10 '" u u 10 u u· 10 10 
u u ID u u o '" u u 10 u u Ill IP 

u u Ill u u Ill Ill 
u u 10 u u 10 10 
u u IO u Ill Ill 

u u to u 10 10 
u u .. u 10 10 
u " 10 u 10 10 
u u ... u· 10 10 
u .. .. u 10 10 
u u 10 u 10 10 
u u 10 u 10 10 
u u 10 UJ ICI 10 
u u 10 UJ Ill 10 



\\'t>ll A.twl)h' Units 

M\1'·11 "'M~·•hyl·~·f'CIII .. RIIH\.' u•n.. 
MW I) A~o:.:l••l"-' upn.. 
MW 17 ""'PI\'rk: u ·n.. 
MW 17 lftttl\1<'1-ltl..hlotl\141~\l\,tl)\' u ·n.. 
MW 17 Ulolillollttllll u~n.. 

MW 17 u .......... , ... ,h"'"'' u.,JL 
MW 17 ('o~~tk•n IJI,Lillkk' uaVL 
MW 17 f' .. t-..•n lclr•·hkNkk "!Ln.. 
MW-17 ChJ,,Iubt,·nt!o'rh: uJI/l 
MW-17 Chlurut .. 1twJc ugn.. 
MW 17 ('h)..•r••h•rm uJ/L 
MW.\7 Chlurun..-lhA: u,Jl. 
MW-17 -=•~·l. \.l)~,:hlumptu~...: urn.. 
MW-n Od1hNU11f..hl4tfllllk1h.anc uc/l 
MW·n !;ob~llkn'""" ...,n.. 
MW 17 M .. ·lh) 1..-n..· ( 'hlttOlk urn.. 
MW·l1 Sly"'"" u.n.. 
MW 17 ·r~o·•••·hl•t~•-.·L~nc u»n.. 
MW-17 Totlu~·nc u~n.. 

MW 17 lr.n~·l, \.l)fc.hlt•t!'f''•'P.'Ik.." ullfL 
MW )7 ·rrll.'hl••h~~o.'llk·n~ ua:ll 
~1\1' 17 Vo'!liCbl,u.S.: u~ 
MW.I) X kik.'~ Ch.a .. h u~ 

MW trc 1.1.1 l'rlt hhtn .... ·tho.th.' u ,n_ 
MW \'1\ 1.1 . .! ~-.lt:II.U.'h),lh"-'lhollll.' u~ 
MW HI 1.1 . .! ru~ hl,,h~lhill&: u •/1. 

MW1• l.l·lllt'hltu,-..·•halk: u•n.. 
MW 1• 1,1-nKhJ,, ....... ,ht:RA: u .n., 
MW.\K l,:!·l)l!.."hJ.Nt-.·lh""'-' u-n.. 
MW·1K 1.2·0h.:hluh"-'th..·ft\: (h11.aH UJ!n.. 
MW·Ik 1,2 Ut\ hluwrr•'l'"•~ u~n.. 

MW·.lo J.!jUiilrtUrk: u)U1. 
MW-\K 2-)k\olfttiAI.' u.n. 
MW \K ~·~klh)'l·l·p.:no•Aun< uc/l 
MW-IK A\.·&:htnl.' u~n.. 

MW·Ik lkfli.CI..:' u,n. 
MW·Ik llfiNIItllhlh~lfiiU..:Ih;~n~,.• u~ 
MW 1K ihtNJIIthtiiU u•n. 
MW·Ik ft.t\"'""'tt:th~ft\! u~n.. 

MW-IK (';ubun IJt!'>UIIkk u~ 

MW·.lk c..m.,n T~o.·trOM:h"N"kJ.: u.,n. 
MW·\K C"hh•••«nh'lk.' IIJIII. 
MW-IK ('h&..th~Cihor.n..: u~ 
MW·'> ('h)tlltlhUIII u.n.. 
MW-.1K Cb&ttrt•n..:tho~~ u ,n_ 
MW-IK L'l!rlr.•IJ l>h.hh.,u h'f\o.'lk! "•It 
MW.IK l>.t'tfttll"'"'hh•t••n~~o:lh .. n!! u•n.. 
MW-IK l:lh)·l U~o.·n,,n.,: u•n.. 
MW-IK P.klh~kn~o.·l'hlufkl"· u ·n.. 
MW·.IK Sl ·h:nc u~ 

MW-IK ·r.:-u.a. hlu,.~·ttk.•lk' ugn.. 
MW·IK Tulu<.:-n~ "''n.. 
MW·•~ lr,.nJ~o I,\ Dkhl,lru~w "k."&" u .n., 

AIISIArE 
J \12~2'\(}.1~\S.:r•' OJ S,uuplins t<l'l\lfl~h£klt-~o.'IS ds\V()(• 
I!\!U4:! ~~~ 

t: .. ..al 
llr...U I.Q llQ lld«ti...UI 

u R S.ll 

u R M 
u IIIII 

u Ill 

u 1.11 

u 1.11 

u 1.11 
u 1.0 

u 1.0 

u 1.0 

u 1.11 

u u 1.0 

u 1.11 

u 1.11 

u 1.0 

u 2.0 

u 1.0 

u 1.0 

u 1.0 

u 1.11 

u 1.0 

u 1.0 

u 1.0 

u If I 

ll Ill 

u lfl 

u Ill 

u 1.11 

ll 1.11 

II Ill 

u 1.11 

u 1.0 

u ,,0 

u II ~.0 

Ul II NA 
u 1.0 

u II 1.0 

u 1.11 

u l.ll 

u 1.0 

u 1.0 

u 1.11 

u 1.0 

u 1.11 

111141 J u NA 
u 1.11 

u 1.0 

u 1.11 

11.111 I u NA 
u 1.0 

u Ill 

u Ill 

u Ill 

Appmdix C 
Maximum Con~entratlons ol Volatile Orcanics 

Baseline Grouadwater Monltorinc 
Amnlcan Chemic .. Services NPL Site 

Grlfllth, Indiana 

t:-1 
Rnooll I.Q DQ llokd IJMil R-11 

u u Ill 

u u Ill 

u u Ill 
u u Ill 

u u Ill 

u u Ill 

u u 10 

u u Ill 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u Ill 

u u Ill 

u u Ill 

u u 10 

u u Ill 

u u 10 

u u Ill 

u u 10 

u u ICI 

u u 10 

u u 10 

u u Ill 

u u Ill 

u u 10 

u u 10 
u u Ill 

~ u u Ill 

I u u Ill 

I u u 10 

u u 10 
u u Ill 

u u ICI 

u u Ill 
u u Ill 

u u Ill 

u u ICI 

u u Ill 

u u Ill 

u u 10 
u u 10 

u u 10 

u u Ill 

u u 10 

u u Ill 

u u Ill 
u u Ill 

u u Ill 

u u w 
u u Ill 

..:,C'Illl 

1.0 llQ 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u ll 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

( 

bcn14 u;, .... , 
llcl<diJ•II Rroull I.Q DQ llclcd Unlit llolmilln 

10 UJ HI Ill 
10 u ICI Ill 
Ill u Ill IU 

10 u \II Ill 
Ill u Ill 10 
Ill u 10 Ill 
Ill u 10 Ill 
Ill u Ill Ill 
10 u 10 Ill 
10 u Ill 10 

10 u Ill Ill 
Ill u 10 Ill 
Ill u Ill Ill 
Ill u Ill 10 
Ill u Ill Ill 
Ill u Ill 10 
10 u Ill IU 
Ill u Ill Ill 
Ill u Ill Ill 
10 u Ill Ill 
10 u Ill Ill 
IO u Ill Ill 
Ill u Ill 10 
10 u u Ill Ill 
Ill u u Ill Ill 
Ill u u Ill Ill 

Ill u u Ill 1(1 

Ill u u Ill Ill 
Ill u u Ill Ill 

10 u u Ill Ill 

IO u u Ill Ill 

Ill u u Ill Ill 

10 u u Ill Ill 
10 u u Ill Ill 
10 u u Ill Ill 

Ill u u Ill Ill 
10 u u Ill Ill 
Ill u u Ill Ill 
10 u u 10 Ill 
10 u u 1(1 ltl 

10 u u Ill Ill 

Ill u u Ill Ill 

Ill u u Ill Ill 

Ill u u 10 Ill 

Ill u u Ill Ill 
10 u u Ill I Ill 
Ill u u 10 Ill 

10 u u Ill Ill 

10 u u ICI Ill 

10 u u Ill Ill 

Ill u u Ill 10 

Ill u u 10 Ill 
Ill u u 10 Ill 



Wdl Anoll)lr tloolb 

MW lK lltt.hl.•h._.IIM.'fk' ..... 
MW-\K V1nyl ('hi'""~ •IlL 
MW-lK Xyh.'Jk'' (loll ;d) •all 
MW-W J.I,J .'fudtt.~llll'lh~ uiiiL 
MWl~ 1.1.2.2·T,:tr•·ltluto~lh01A10 ..... 
MW-l~ 1,1.1·l11\hltlft .. 'th.llk.' ...... 
MW-\~ I.I·Uiohluull."tho~rt~· •IlL 
MW-l~ 1,1-l>u.hi.•tul"ttk.·n~,.· •IlL 
MW-W J .~ .J)k~J .. t.-=th.Nk.· ...... 
MW-1~ 1.:!-IJu,:hlufo-.."dk'hc (h .. ;al) ul/l. 

MW-W l.~·l>11.hlo1tt'flh.,._lk." ..... 
MW-\~ 2-Uut.annlk.' ...... 
MW-\Y ~-IL.·a.an.•lk' •aiL 
~1w.•q 4-~f.:lhyl-1 ......... .., url!-
MW-\Y Al:\'ltlftC 

..,_ 
MW.\~ lkn"''"-= IIJil.. 
MW-N Btultk"lk. hlolfiNIII.'IIl.dh.' uiiiL 
MW.\Y BfiNiklhlllll uiiiL 
MW-.l~ llltltUolfl-.:1..._, ...... 
MW.\~ (";uhun lb,ullkl..· •all 
MW W ('-an T~ua:hlutkk "11!-. 
MW-1• Chl.th~'R/~RC •IlL 
MW-1~ ('blttf&ll."lh.atk' •Jill 
MW-W Chl,.,,,h .. m •rll. 
MW-IV ('hi,Nttllk'lh.alk: ..... 
MW IV c.'l~-1. 1 U11. hlurnpwp.·nt uiiiL 
MW \V Olhhttt"":hln•'••..:tlwn.:' •IlL_ 
MW IV f.th)·lli~o:nlt:fk' •rll 
MW ~~ ~l<ohyl.:,... ('hho oolo: "'IL 
MW N Si)'fL'Ik: •IlL 
MW·'• 1\.·u.-hl•••"-''hc.·lk.· ..... 
MW ~~ ft•llk"n-: •rll 
MW·IV lf.tft,.·l, l UK:hh'fuptt.p.!~ ..... 
MW-N frk·hl•tf•~~o·Jhl:n.: •rll 
MW-N VOR)Il'hh• .... •ilL 
MWIV XyA..'Ik'!\l1114o&IJ uoll. 
MW-111 1.1.1 l•k.·ht.tn-.,h..n~ ug/l. 

MIV -Ill 1.1.~.1-T .. ·•r.-:hl"''"'lhaiiC •IlL 
MW ~~~ l.l.l· ru .. hl.•h-.1h.mt: .,IL 

MW--111 1.1-Ut'h"•••..:ltwfk.' ur/1. 

MW--111 J,l-l:hLhkttut.1'-:nt: ..... 
MW--111 1.2-0u tta. .. ,,-.h;.nc •!IlL 
MW-111 1.2-lliL'bhth!l:'lht:l'lt: Ullli&l) •JilL 
MW-111 I.!·O.L hlururtn'f'lil"'-' ..... 
MW-111 :!-BUI ...... tftl: ..... 
MW--111 :!-tt..· ... u,un..: u[lll. 

MW-111 ~-M'"Ihyl-2-p.:Rio~~'••nt urll. 

MW-411 At.'t.'ltJfk' u,rll. 

MW .. ICI lknA"n.: •I!IL 
MW--111 llh•lll•"'lk·htmun"·th•.-: ufll. 

MW-111 8hlllktlttiUI u•IL 

MW--111 bhtll\tlllk.'lh .. ru: u[n. 

MW ~~~ Co~rl1.uttJI,11fl"k u•/1. 

AIISIJ\I'E 
l I 12~2111-12\S<I'I •l7 S.ono1>hnf Kptllli~hO.:Ic<IS >ls\VOC 

114\:!U·I~ !:!lflOI 

( 

·=·-· -· I.Q DQ llllodi.IIMt 

u I.CI 

u 1.0 

u 1.0 
u 1.0 

u I.CI 

u 1.0 
11.\11 J NA 

u I.CI 

ll.711 J u NA 
u 1.0 

u 1.0 

u s.o 
u 5.0 
u II 1.0 

1.11 u k 1.0 

12 NA 
u u 1.0 

u 1.0 

u 1.0 

u 1.11 

u I.CI 

u 1.0 

5.11 NA 
u 1.11 

1.11 u NA 
u 1.0 
u 1.11 

u u 1.0 

lUll J u NA 
u 1.0 

u 1.11 

u 1.11 

u 1.11 

u 1.11 

11.'111 J NA 
v 1.0 

u 1.11 

u 1.(1 

u 1.0 

u 1.0 

u 1.0 

u 1.0 

u 1.11 

u 1.0 

u R 5.11 

u R S.ll 

u R s.o 
9.11 II NA -u 1.0 

u 1.0 

u 1.11 

ll 1.11 

u 1.11 

AppendixC 
Maximum Conceatnt'- ol VolatUe Orpnlcs 

JaseUae Crauadwater Monltorlna 
American Chemical Senkel NPL Site 

Crifllth. Indiana 

F.-1 - I.Q DO llotodi.IIMt -u u 10 
u u 10 

u u 10 
u u 10 

u u 10 
u u 10 
u u 10 
u u 10 
u u 10 

l.O J J 10 4.0 
u u 10 
u u 10 

u u 10 
u u 10 
u u 10 

4.11 J J 10 1.11 
u u IU 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 3.11 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 

u u 10 

u u Ill 
u u Ill 
u u 10 

u u Ill 

u u Ill 

u u Ill 
u u Ill 

u u 10 
u u 10 

u u 10 
u u 10 
u u 10 
u u 10 

u u 10 

u u JD 
u u 10 

u u 10 
u u 10 
u u 10 
u u Ill 

Poe• 19 

( 

lb-l 
I.Q DQ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
J 
u u 
u u 
u u 
u ll 
u u 
J 
u u 
u u 
u u 
u u 
u u 
u u 
J J 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

.. _. 
ll!pol 

llotodl-*il - I.Q DO ·-·-il llolcdlo• 
Ill u u Ill 10 
JO u u Ill Ill 

Ill u u Ill 10 
10 u u Ill IU 
10 u u Ill Ill 
10 u u Ill Ill 
10 u u Ill Ill 
10 u u Ill IU 
10 u u Ill 10 
10 4.11 J 10 10 

Ill u u Ill 10 
10 u u Ill 10 

Ill u u Ill 10 . 
10 u ll ICI 10 ·~· . 
10 u u 10 10 t" 
10 4.11 J Ill 12 
10 u u Ill Ill 
Ill u u Ill Ill 
Ill u u Ill Ill 
Ill u u Ill Ill 
10 u u Ill Ill 
Ill u u Ill Ill 
Ill 2.11 J Ill Ill 
ICI u u IU Ill 
10 u u Ill 10 
Ill u u Ill If) 

10 u u Ill Ill 
10 u u 10 HI 
Ill u u Ill Ill 
Ill u u Ill Ill 
Ill v u Ill Ill 
Ill u u IU Ill 
10 u u Ill Ill ~ji,· 

10 u u Ill Ill -~ 

Ill u u Ill Ill ' 10 u u Ill Ill 
10 u Ill Ill 
Ill u Ill Ill 
Ill u In Ill 
Ill u Ill 10 
10 u Ill IU 
Ill u IU Ill 
10 u Ill Ill 
10 u Ill 10 
10 UJ 10 10 
10 UJ 10 . Ill 
Ill UJ 10 Ill 
10 u 13 I) 

Ill u Ill ICI 
Ill u Ill Ill 
Ill u Ill Ill 
Ill u HI Ill 
HI u Ill "' 



\\'II'U An<~l)1f Unils 

.\1\\' Jll ( ·.ut"'" J,·trtl':hl••ttd~· Ulil. 

MW Jtl ( 'hlollui)\.'UI~Ik.' u •/1. 

!\1W-JO ( 'hl••••....:th.uk: uriL 
MW.JII ('hlolllllllllll UKII. 

M\\'.JII ('hl·••••llh.'lh.al~ ur/l. 
MW-1<1 L" 1,11hdthlf•IJ1htf"!_lh: "1_/l. 

MW·-1<1 llaht•tlllo~ hJ1 .. 1tiiM.'Ihoalh:' ullil. 
MW.-141 l:tl·~· ··~11/l,.'rk: UJIL 

MW·-141 M~th)klk" ('h(uud..: •Kil 
MW-141 Slyu.·n..: ••ll 
MW·-141 rt.'llokhl·•••~t:lht:n\!' Ul/l 
M\\' . .141 l'ut~lh: ulllt 

MW-141 Uiln:oo·l.' I )-.·hi•N••rrup:lk: •Ill. 
M\\'.411 ltkhlmu,:ttk:~ "1_/l 
M\\' . .141 Vtn)lt'hlurkk •lilt 
M\\'·411 X)l~·nt·~ Uul;ah .JIIII. 
MW.JI 1.1.1-Tnl hlun-.:th.at'k' •Ill 
MW.JI 1.1.~.2-l .. :tro~~.·hl••r•-.:lhillh! "l_/l 
M\1'·41 1.1.!-T,t~.hi,M'~~~I\o~n.: •Ill 
M\\'.41 1,1 ()l,·hlolhlil!lholrk:' I!JI1. 
MW41 1.1 l)t,,:lllmt~t.'lth.•lh; ugll 

MW41 1.1 llti.hluh"'lholrk.' .,n. 
M\\ -II 1 . .! Puhlnr.-.;ttk.'UI.! (ltlt;al) uj/1. 

~IW <I 1.~ th ... M"'"I'Inr.m..: U#/1. 
M\1 Jl 1 Uulo~nnn"· UJ!II. 
M" .&I :! lk'"'n"u.: ug/1. 
MW 41 .a-M .. ·Jh)·l1 -.·nt.m•tnc Ulil. 
MW41 At."l.'IUik: UM/1. 
MW.41 lt~ll/t.!lk: •Ill 
MW 41 lthollhlt.hl hlollilllk.'lh..ak: UJ/1. 
M\\'·41 lhumuluuu urfl. 
MW.41 lfto•tl&~•n ... ·thanl.! ug/1. 
MW 41 ('"'ttlun Ut..,ulhtk UJ/l 
M\\'.41 (' .. hun l...:lc;.w.:h"\lk~ •Ill 
MW·41 ('hl''"""''nt,.,·rk.' UJ/1. 
M\1'·41 ('hlnh...-th.-n~ UJ!II. 
M\\'·41 ( ............. 1111 Uf/1. 

MW.41 ("hl••hlllk.'lhO&Rt: "1'1· 
MW.41 4.:~·1,l-ll11.:hloli"\~1~11C •Ill 
M\\'·41 l>•h•••nM•rhl••r••n~~o.·th.mc uJIL 
MW·41 Elh)llkn'~"" ug/1. 

MW.41 Mt.:th)·kn"· ('hlutt•k '!Itt 
MW·41 Sl_t_h.'lk' ug/1. 
M\\.41 T..::tt.-.·t\l\lhl\:llwtll: uJil 
M\\'·41 l'nh•·n .. · •IIIL 
MW·41 Uim:\ I, \.l.)..:hloiiU 11UJ'II!hl.: ullfl. 
M\\'.41 Ttk"hltKI!t,.'lh~&: ~ 
M\\'.41 Vmtl f'hlo111~ "llil 
M\1'.41 X)·krh:"U'""'Il u~ll. 

M\\' .. U l.l.l·"flh:hl·•••"-'lh.uk' uJIL 
MW--12 1,1.!.! T\.·u.~~o.·hlm·"·lh.m..: u •n.. 
MW 42 1.1.~ "l"ttl.hltlflllo.'lh.tn.: ug/1. 
MW . .a! 1.1 llnhh•~o-.:-tho~tk' u •II. 

AIIS\.-\I'E 
J \I 2't!\U-~2w ... ,,,n S.unplin1=- Kltl\lh~hlkt~c.:tr. d!~\\'OC 

I ~'t!O·I! ~ 

t: .. ftll 
Rcaull I.Q llQ O.tml.i~ 

!I Ill 

u 1.11 

u 1.0 

u I 0 

u 1.(1 

u 1.0 

ll 1.0 

ll l.tl 

u 2.11 

u I.CI 

u IJI 

u 1.0 

u 1.11 

u l.tl -u I.CI 

u 1.0 

u l.ll 

u l.tl 

u 1.0 

u 1.0 

u 1.0 

u 1.11 

u 1.0 

u 1.11 

u R H 
ll R 1.11 

u R 5.0 

1.11 R NA 
u 1.0 

u I.CI 
ll !.(I 

u 1.0 

u 1.11 
u IJ) 

l' 1.0 
\I 1.11 

u 1.11 

ll 1.0 

u 1.0 

u 1.0 

u 1.0 

u 2.0 

u 1.0 

u 1.0 

u 1.0 

u 1.11 

u 1.0 

u I.U 

u I.U 

u 1.11 

u Ill 

ll Ill 

ll Ill 

( 

AppendixC 
Mnlmum ConcentrallonJ ol Vol•tile Orpnicl 

Baselille.Groundwaler Monltorin1 
Ameriun Chemical Se"lcn NPL Site 

Grlmth, hldl•n• 

F. .... l 
Resull I.Q PQ lloledl.lail ....... 

u u Ill 

u u Ill 

u u Ill 

u u 10 
u u Ill 

u u Ill 

u u 10 

u u 10 

u u ICI 

u u 10 

u u 10 

u u Ill 
u u Ill 
u u 1(1 

u u 10 

u u 10 

u u Ill 

u u Ill 
u u 10 

u u 10 

u u Ill 

u u Ill 

u u 10 

u u 10 

u u Ill 
u u Ill 
u u Ill 

u u 10 

u u Ill 

u u Ill 

u u 10 
u u IU 

u u Ill 

u u 10 

u u Ill 

u u Ill 
u u Ill 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 
u u 10 

u u 10 

u u IU 
u u 10 
u u 10 

u u Ill 

u u Ill 

u u 10 

t:rmiJ 
I.Q PQ 

u u 
u u 
u UJ 
u u 
u ll 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

u 
u 
u 
u 
u 
UJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
Ul 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

( 

F.rml4 

0.1«1 IJ•Il Rrsull I.Q PQ 

Ill u 
Ill u 
10 u 
Ill u 
10 u 
Ill u 
Ill u 
10 u 
Ill u 
Ill u 
Ill u 
Ill u 
10 u 
Ill u 
10 u 
10 u 
Ill u u 
Ill u u 
Ill u u 
10 u u 
10 u u 
Ill u u 
Ill u u 
Ill u u 
Ill ll u 
Ill l! u 
Ill u u 
Ill u u 
Ill u u 
Ill u u 
Ill u u 
Ill u u 
Ill u u 
Ill u u 
Ill u u 
Ill u u 
IU u u 
10 u u 
10 u u 
10 u u 
10 u u 
Ill u u 
Ill u u 
10 u u 
Ill u u 
10 u u 
10 u u 
Ill lJ u 
IU u u 
ltl u u 
Ill u u 
Ill u u 
ICI ll u 

llt'CKII.imil 

Ill 

ICI 

Ill 

Ill 

Ill 

ltl 
Ill 

Ill 

10 

Ill 
Ill 

Ill 

Ill 

Ill 

Ill 
Ill 
Ill 

Ill 

Ill 

Ill 

Ill 
Ill 

Ill 

Ill 

10 

Ill 
Ill 

Ill 
Ill 

Ill 

Ill 

Ill 

Ill 

Ill 

Ill 
Ill 

Ill 
Ill 

Ill 

Ill 

ltl 

Ill 

Ill 
Ill 
Ill 

Ill I 

Ill 

Ill 
Ill 

10 
Ill 

Ill 

Ill 

lli,hnl 

Drlrt'th~n 

Ill 

Ill 
Ill 

10 

ltl 

10 

Ill 

Ill 

10 
ltl 

10 

10 
Ill 

ICI 

ICI 

ICI 
Ill 

Ill 

Ill 

Ill 
Ill 
Ill 
Ill 

II! 
ltl 

Ill 
ltl 
Ill 

Ill 
Ill 

Ill 

Ill 

Ill 
Ill 
Ill 

Ill 

Ill 
Ill 

10 

10 

10 

10 

Ill 

ltl 

ltl 

IU 

Ill 

Ill 
Ill 

Ill 

Ill 
Ill 

Ill 

,· ,. 



w.u A...., I. llnils 

MW ~~ 1,1-lll~ hJ, ... , .• fk~ yJIIL 
MW-~~ 1,2-lll,hlur•~t.•II\.A: . .,. 
MW ~! l.l·l.h•:hlur • .:ltk'll!.! (lul.ah u&ll-_ 
M\1'-~! f,l·lkthlul'll_[ll~lk.' ..,. 
MW-~! !-OUI .. IIufk.' utr4-
~IW-~! 2-Jkun.tlk· uJIIL 
MW ~~ -l-t.k1~1·2·JIII.:III;Atlltfk.' 

...,.,_ 
MW-~! Al·,·htlk' _.,II. 
t.IW-.a.? lkn,,·~ ugll 

MW-~! Btnllt~-.lk.ht.•httla..:lhoUk.' IIJI/L 
MW-~1 BtumultttiU IIJI/L 
MW-·H 8ftttlktllll.'lh.alll..' ..n.. 
MW·~~ Cad\l.nlliMallk'-.' UJIL 

MW-~1 f'ilfhnn It.•uo~~.·ht-•* •IlL 
MW-~~ n.a,. ..... , .• ,-.-~ ..,. 
MW-~~ ("''ldu•• -.1h.dk: uJII._ 

MW-~2 (~h .. Mtthlltn •JilL 
M\1'-~! (1ti.Wt•l1"-'lh.tlk' ul,lll. 
MW~! ,.,,..I,.~·U•:hl,..-,_,.,'f'",l(' ut/1. 
M\\'-.a1 lJthht.lllt"hlttiUIIIL"IUk:' .,II. 

~IW-~2 f.lhyl u~nl.::n-.: IIJI/L 
MW ~! r.klh)'l.:n.· ('hh•hk yJIL 
~IW-~2 SlyrL"nt' _.,II. 
MW ~1 T'-'II'OM.'flltlltlt.'lht.•ftl! urll. 
MW ~2 r .. tu..-n-.· ~tiL 

MW--l! U.n!II·I.\U";hluhapwp.·~ urll. 
MW-~~ ·r ....... ._,".._.,t..: .. .,n. 
MW~! Yllll)ft'hl,.rkh: urll. 
MW-~! X)'klk'.,tluloalt •riL 
MW-~1 1,1,1 "llk·hl.Jit ... ·lh..n..· UIIL 

MW-41 1,1.2.2 r~. ....... hlurt..:lh.a~ •riL 
MW-~.1 l,l,l· hk·hl,,,,.,...,_. uJIL 
AIW-~1 1.1-Ud~""'.._, ~ 
MW-~1 I.J.I)kh~"'"''"""" IIIII. 
MW-~1 1,2-lhl'h"lfUI.'IIIMtt ufll_ 
~IW-41 1,2·1>" hluu-.:1~..: ~hUI) ..n. 
MW-~1 1.2-lll<h~ ........ _ 111!11. 
MW-~1 l-Bulan'* UIIL 
MW-~1 l-ll&:~o.an.•n.: Ill!"-
MW-~1 ~-Mo.1hyl-2·"''"'"'"""' 

...,.._ 
MW~l A.:ttnlh.~ ua/1. 
MW-~1 lkRh:IW' uJIL 
MW~.I lhtlftlllt.lk·hkllt .. l11r.1 ......... -"'tl-_ 
MW-~1 Bntn•llllfltl Ill!"-
MW-~1 BhMI•t~ttL"th~ uJIL 
MW-~1 c .. t. .. 1>, .. 1,..., ...... 
MW-~1 ....... T <IT..-h.,.., IIIII. 
MW-~1 ("'d.ti'I ....... ,..:M uaiL 
MW-~.1 C'llllut•-.·th.uk: . .,. 
MW-H C"llklfllhtflll uriL 
MW ~I ('hla•u•nk.:than~.· ·-11. 
MW-~1 l"l~···~ lhl.hluiUI'fUr"-'lll.' u~IL 

MW-~1 ()lbft•lll•ll hh••un~~o:lh.u..: u~IL 

.-\IISIAI'I: 
J 111~1~111\~<111'17 ~.mplin~ Rpl\lh~hO.o«~> d•IV<K' 

12~10-11 ~ llbCII 

( 

t:-1 ...... I.Q hQ o..tl ...... 

u 1.0 

u u I.U 
u 1.11 

u 1.0 

u II s.o 
u s.o 
u R s.o 

6.11 u u 1.0 

u 1.0 

u 1.0 

u 1.0 

u 1.11 

u 1.11 

u 1.0 

u I.CI 
u 1.0 

u 1.11 

u 1.11 

u 1.11 

u 1.0 

u 1.0 

u l.O 

u I.U 

u 1.0 

u I.CI· 
u 1.11 

u 1.11 

u 1.0 

u 1.0 

u 1.0 

u 1.0 

u 1.0 

u u 1.0 

u 1.0 

u 1.0 

u 1.0 

u I.CI 

u J.o 
u J.O 
u 5.0 

711 R NA 
u 1.11 

u 1.0 

IJ 1.0 

u 1.0 

u 1.0 

u 1.0 

u 1.0 

u 1.0 

u 1.0 

111\11 J IU NA 
u Ill 
u IJI 

Appendix C 
M•ximum Coac:et~tndons ol Vol•tllc Orpnlc:s 

Buellae CI'CIUIIdw.tcr Maaltorinc 
Amcrlc:•n Chenllc:.a Senlc:a NPL Site 

Climth, llldl8u 

..:-z ..... I.Q DQ Dlt.ctlail .... 
u IJ 10 

u u 10 
u u Ill 
u IJ 10 

u u IU 
u u 10 

u u 10 
u u 10 
u u 10 

u u 10 

u u Ill 
u UJ Ill 
u u Ill 
u u 10 

u u Ill 
u u 10 

u u IO 
u u 10 

u u 10 
u u 10 
u u 10 
u u 10 

u u 10 

u u 10 
u u 10 
u u 10 
u u 10 
u u 10 

u u 10 
u u 10 
u u Ill 
u IJ 10 
u u 10 
u u Ill 
u u 10 
u u Ill 
u IJ 10 

u u 10 

u u 10 

u u Ill 

u u ... 
u IJ Ill 
u u 10 

u u 10 
u UJ 10 
IJ u 10 

u u 10 

IJ IJ 10 
IJ u 10 
u IJ 10 
u u 10 
u u 10 

u u 10 

Page 21 

( 

t:• ... l 
I.Q DQ Dotoct a... 

u 10 

u 10 

u Ill 
u 10 

u 10 

u Ill 
u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

UJ 10 

u 10 

u 10 

u Ill 
u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u 10 

u Ill 

u 10 
u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u IJ 10 

u u 10 

u IJ 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u IJ 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u UJ 10 

u u 10 

u u Ill 

u u 10 

u u 10 

•:-• lliJ:Io ... ....... I.Q DQ P.k<ll.illlil P.l ........ 

IJ u 10 Ill 

u u Ill Ill 

u u Ill Ill 

u u Ill 10 

u UJ Ill HI 

u UJ Ill Ill 

u UJ Ill Ill 

u u Ill IQ 

u u Ill IQ 

u u Ill Ill 

u u 10 10 

u u 10 10 

u u 10 10 " ., 
u u 10 10 

u u 10 Ill 

u u 10 Ill 

u u 10 Ill 

u u Ill 10 

u u 10 Ill 

u u Ill Ill 

u u 10 Ill 

u u 10 10 

u u Ill Ill 

u u 10 HI 

u u Ill Ill 
u u Ill Ill 
u u Ill 10 

u u 10 Ill 

u u Ill HI 
u u Ill 10 

u u Ill Ill 
u u 10 Ill 
u u Ill 10 

u .u 10 Ul 

u u Ill Ill 

IJ u 10 Ill 
u u 10 Ill 
u IJJ 10 Ill 
u IJI 10 10 

u IJJ 10 10 

u u Ill Ill 
IJ u Ill Ill 

u u Ill 10 

u u 10 Ill 

u u 10 10 

u u 10 I 10 

u u 10 10 

IJ u 10 10 

u IJ 10 10 

u u 10 10 

u u 10 Ill 
u u Ill If/ 

u u Ill Ill 



WrU An•I)IC' llnill 

MW 41 a.:at.,·t u .. ·n,"·nr.: ·~/l. 
MW 41 h.kth kit( Chl•lfkk •l!ll 
MW-41 Styh:n.: llj!ll. 

MW41 ft.:llo&~. hltlflll.'th~·n~,· u•/l. 
MW.4\ "fnlr.k·~ Ul!i\. 
MW41 lfiln~ I J I )k·hlut'&lf'Notr-;lh: u&IL 
MW.41 Ttk"hltNIW..1~'M uriL 
MW-4\ V1nyl Chkon.J.: u&IL 
MW41 X)'k•nt:•ttutodJ UIIL 
MW·44 l,l,t-·rr-.·hhtt • ..:llliUk.' ••IL 
MW-44 l,l,l,~·lttl~hhWuL"th.aft( ul)ll._ 

MW-44 1.1.2 Trtt.:hlutt .. 1halk.· UJIL 
MW-44 1,1-l>k'hlr.N&M.:Ih..rk: 11111. 
MW·44 I,J.ue .. ·hlu~trcth.:lk! upiL 
MW-44 l,l·I)IL'hl.attN."IhtdM:' ...,.__ 
MW-44 l.:!.[)k.·hltNtiL"I~M(htl;il) ur/1. 
MW·44 1 .2-l>u:hi•N••rw~~ ullll 
MW 44 2-Kul..,..lfk' uJII. 
MW-+1 2-lk.\.N .. , ..... •MiL 
MW·44 4·M<Ibyl·2·1"""'""''"" UJ/l. 
MWH Al.'t.'IUM" upiL 

MW·44 tt~.·n, ... -...,. ·~/l. 
MW·44 a,,, .... w.J ... :hl··•·~•..:•h.m~ u~ll. 

MW·44 ltr••m••ltlflu u(<ll 
MW·H lt•unhltlk..'lh ... n'-' u •II. 
MW ~4 C.uttun l>t~ulltlk U@/1. 

MW·~4 Cillllt•n TCIIOit.:hlnfkk •MiL 
MW·44 ('lilltlf•lkWI"'RI: uJIL_ 
MW-~4 Chluh-.'lhoant: UJ!/1. 

MW-44 ('hluruhNm •MiL 
MW·44 f'hl••r••l1k'l1lo~n~· u.ut. 
MW·44 1.."1~·1, \.l)k·hltNI'('trllf".:I)C u!VL 
MW·44 U.hr,••nnt:hl••••ttiiL"th~ UJI/L 
MW·4~ t:~•ylll<o'""" uJII. 
MW-4~ M.:ob, "'"" Chkorol.: uvll. 
MW-4~ ~yf-."ft\! uv/L 
MW·~4 Tt.1r.M. hluauclh..:nt.: ........ 
MW·44 Tullk·ra.: •IlL 
MW44 tr..n~ l,l·Uh.·hh~u~llf: ••IL 
~IW-44 Tnd~\'"''1h-.·~ •l!ll 
MW·4~ Via I Chlurkk uviL 
MW-44 X)k""·"'Chbh uciL 
MW·41 1,1,1-ltk"hlurt..:tbilltr.: IIJ!II. 
MW·41 1.1.2.1-T-.'tr~a~.:hh11'..:1h .. ~ ur/L 
MW-41 1,1,2-Trk'hftNtll!lhOIDc ugiL 
MW-41 1,1-l)u.:hi.N"t"'ltl.oaAt.: """· MW·41 l,l·lh.:hl4•h1Cih-;nc: """· MW·41 1.2-0addnra..,·th<IRC u •II. 
MW·41 l.!-1>1~ httth"-'lkftl: (luf,.lJ u •n.. 
MW41 1,2·1)1-.·hltlhlfl'tlf'illtr.: uu/L 
MW·41 ~-8\M,AUftC "l!_/L 
MW·41 l·llt:\..rlt""-' u •/l. 
M\1'.41 4-M .. ·th)'l-~ ·fli.:A'i.U\un..: •• n. 

AIISv\I'E 
J \12~!\0.I.:!\S,..-· q7 S.amplin~ N:pc\llt~hl>t:l~cts xh.\VOC 
I !:ci10·L! .!~ 1 

.:Wftll I 

II<IMII I.Q IIQ lloiKt IJ•It 

u 1.11 

u lll 

u 1.0 

u 1.0 

u 1.0 

u 1.11 

u 1.11 

u 1.0 

u 1.0 

u 1.0 

u 1.11 

u 1.0 

u 1.0 

u 1.0 

u u 1.0 

u 1.0 

u 1.0 

u R s.o 
u S.ll 

u s.o 
u R s.o 
ll 1.0 

u 1.11 

u Ill 

ll l.ll 

II 1.11 

ll 1.0 

u 1.0 

u 1.0 

u 1.0 

J u 1.0 

u 1.0 

u 1.0 

u 1.0 

u 1.0 
u 1.0 

u 1.0 

u ll 1.0 

u 1.0 

u 1.0 

u 1.0 

ll 1.0 

u 25 
u H 
u 21 

u 15 
u 11 
J u 10 

u l5 

u 21 
u K 120 

u 120 

u l2U 

( 

Appendix C 
Mnimum Conccnlnliolls ol Volatile Orcanics 

Buclinc Groundwater Monitorln& 
American Chemical Senice1 NPL Site 

Grimth, Indiana 

l!...a% 
RoiMII I.Q DO IINctl ..... ..... 

u u 10 

u u 10 
u u 10 

u u 1!1 
u u 1·1 
u u hi 

u u 10 
u u Ill 

u u Ill 

u Ill 
u 10 

u 10 
u 10 
u 10 
u 10 
u 10 
u II 

u II 
u IU 

u Ill 

H.O J NA 
u Ill 

u Ill 

u Ill 

UJ Ill 

u 10 

u 10 

u Ill 

u 10 

u IU 

u 10 

u 10 

u 10 
u 10 
u 10 
u 10 
u 10 
u 10 
u 10 

u oO 

u 10 

u 10 

u HO 

u HO 

u HO 
u 1111 

u KCI 

u 1111 

u *' u ICC I 

u ICC I 
u IMI 
u lUI 

P• 

.: .. neJ 
I.Q DQ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u u 
u u 
u u 
u u 
ll u 

( 

t:nne4 lli1hn1 
lldectiJ•il ...... I.Q DO lldn11.in1il fltolt'diun 

Ill u u Ill Ill 
Ill u u Ill Ill 
Ill u u 10 10 
Ill u u Ill 10 
Ill u u Ill 10 
In u u ICI 10 
Ill u u 10 Ill 
10 u u 10 Ill 
10 u u 10 10 
10 u u 10 10 
10 u u 10 In 
10 u u 10 10 

10 u u 10 10 
10 u u Ill 10 
10 u u 10 10 
10 u u Ill 10 
Ill u u Ill 10 
10 u u 10 10 
10 u u 10 Ill 
Ill u u 10 Ill 
10 u u Ill Ill 

10 u u Ill Ill 
10 u u 10 ICI 
10 u u 10 Ill 

Ill u u Ill Ill 

Ill u u Ill Ill 
10 u u 10 Ill 
10 u u 10 Ill 
10 u u 10 10 
10 u u Ill Ill 

10 u u IU Ill 
10 u u 10 10 
10 u u 10 Ill 
10 u u Ill Ill 
10 u u Ill 10 
10 u u 10 Ill 

10 u u Ill Ill 

10 u u 10 Ill 
10 u u Ill Ill 

10 u u Ill 10 
10 u u 10 Ill 
10 u u 10 Ill 
IMI u u HO Mil 

110 u u HO Hll 

110 u u HO Mil 

110 u u HU Ill 
Ill u u 1111 Ill 
Ill u u HO HO 

110 u u IMI HO 
Ill u u 1\11 1\11 
HO u u 1111 120 
HO u u Kll 121l 
KCI u u Kll 11H 



w .. """'''• Unlit 

MW-~~ A4.'t.:htnt.' ul!ll 
MW·~~ lknt~n-: ul!ll 
MW-~~ Brunk-.lkhk•r•MIII:'Ibn..: uc/1. 
MW-4~ lltumulnfAI ul!ll 
MW-4~ BltMU•Mia.:lh.ant.: •ell. 
MW-4~ C;wt><oaiJ .. ullido: ••ll 
MW-4~ (•IUh.•n lt:U•:hltll'alt." ••IL 
MW-4~ c ..... ,lb.:nlt.'~ ul"'-_ 
MW-4~ ('~~~·~1......., Uj/1. 

MW-4~ na..,ulttfftl uell 
MW-~~ Cht.lftlllll.'llwn..: ul!ll 
MW4~ d!o-l) ·Dt~:bluhliM,~I'4:' •llll 
MW-4~ Olhftlll•ll.'kil&'ltMIII.11wJk: ul!ll 
MW-4~ Ethylll<n"'"" ucll 
MW-~1 Mo.-o~ylo:"" ('h~oldo: ul!ll 
MW-~1 SIJ•<"" •ell 
MW-41 TatJ~.b},.,,,.,h,·nc.· uJ!/L 
MW-41 Tt~fk:" ullll-_ 
MW-41 U<~n~r~-1, \-Ilk hluft•(\IUI'-."ftl! ucll 
MW-41 Tn&.hluh-:lth:lk" ••IL 
MW-41 Vio>l ('hh••lo: uf/1. 
MW-41 X)k'lk'~ (lul .. l) ur/1. 
MW-4• l,l,l-ltlt:bkNut,'1~ ul!il-_ 
MW4to 1.1 . .2.2. ·r t.:U• hlur.,-th<~~ ·-11. 
MW--1/o 1.1.2-Tuc:hJ.,,d~ ul'il_ 
hiW-4• 1,1 l>tt..ht."tW.:IhiYM: •1111-
hiW-4• ... Dt .. h .... ,~lh.:lk! u~IL 

MW·-41> 1.2-lltdtluftlt.'l,._ ug/1. 

hiW-4• l.lllk"hl ... •..:l~ftt.!(hll011) ·~II. 
AIW-4h 1.2 ·lho hh"""'""'""' u,n. 
~IW-4~ ~-IJ.aloaft\~ uriL 
hiW--1/o .!·lkunur": •1111-. 
MW-4• ~-~kcbyl-2·1"'"'""'""' uJ/1. 
hiW--Ih h'\1tlrk: ug/1. 

MW-4• lknl4"rh: ur/1. 
MW 4• 8fult .. UtdaL,ttN,IL"I~ uflll. 
MW-4• 8fUIU11111IIII ur/1. 
MW-4• BhMI'-"'"''Ih.afk.• ·~II. 
MW 4• r ... ._." lJ•wllhl.: ·~II. 

MW-4• f'llllhttR T.:tr.M.hkw-.k ·~ 
MW-4• CM.•••tb:"'~'"= IJI/1. 

MW·~· n'"'''"'·"h"""· ug/1. 

hiW-4• C''-l.•utlnrltl ul!il-_ 

MW..U. n ......... r.:•"-"· U.J!/1. 

~tw-~· .:iJ-I,J DM.·hi·••••IMUI~t."n.: U#IL 
hiW--Ih Dlt'lrtHIMil'lilltlt\IAII:Ib~ •1111-. 
MW--1/o Ecllylll<•"'"" u)tiL 
h1W-~~ M<lh~kn.: C'hluoldo: "''lL 
MW-4h So)o<o.: .,,.._ 
MW-~• Tt:tro~~:hh•r•~;th,·nc u•/1. 

MW-~h r ••• u~n.· •l'l· 
MWJ• u.n' f.' Ukhll•f••f'f"f\.'lk' u•/1. 

Mw . .u. rlk hlllh,'lh!..'l\a' u~tl. 

.-\IIS\,\rl' 
J \I2~1V)41\.~L'Ill97 S.smphnt: Rpl\lh~hll~lr:t..·ls."h\Vf)(" 

I ~"\2("*::! 2.!lhlll 

( 

F. .... ..... 1.1) llQ Pot.rll.a.il 

1111 k NA 
,,Ill NA 

u n 
u l' 
u 2J 
u 25 
u 2' 

" J NA 
K2 I NA 

u 25 
u 15 
u n 
u 2! 

10 I NA 
u 511 

u 2' 
u 25 
u 2' 
u 25 
u 2' 
u 2J ,., NA 
u 1.0 

u 1.0 
u 1.11 

u 1.0 

u 1.11 

U.JO J u NA 
u 1.11 

u 1.0 
u 5.0 
u lO 

).0 J I NA 
1.0 It NA 

0.1111 J "'" u 1.0 

u 1.0 
u 1.(1 

u 1.0 

u 1.11 

u 1.0 

u 1.11 

u 1.0 

tl.foll J u NA 
u 1.0 

u 1.0 

u 1.0 

u 2.0 
u 1.0 

u 1.11 

u 1.11 
ll Ill 

u Ill 

Appendix C 
Maximum Concentratlus at VolatUc Orpalcs 

llascllac Graullllwaler MOIIIIorlq 
American Chanica! Scnlces NPL Site 

Grlftllh, llllllana 

•-z ..... 1.1) DQ Dotatl.lltll .... 
u Ill --

',~, NA 1140 
u Ill 
u 10 
u Ill 

u 10 
u 10 

25 NA .. 2 
215 NA I :Ill 

u 10 
u 10 
u 10 
u 10 
u 10 
u Ill 

u Ill 

u 10 
u 110 
u Ill 
u Ill 
u 110 

loll NA 2110 
u u 10 

u u 10 
u u 10 

u u 10 

u u 10 
u u 10 

u u 10 

u u 10 

u u 10 

I u u 10 

I u u 10 

I u 10 
1.0 J 10 2.0 

u u 10 

u u IO 

u u 10 

u u Ill 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u Ill 

u u 10 

u u 10 

u u Ill 

ll u IU 

u u Ill 

u u 10 

Page 2J 

( 

·-l I.Q DQ 

u u 

u u 
u u 
u u 
u u 
u u 
J 

J 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

u u 
u u 
u u 
u u 
u u 
u UJ 

u u 
u u 
u u 
u u 
u u 
u u 
J 
u u 
u u 
u u 
u u 
u u 
u u 
u Ul 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

F._ .. lli&loal 
Dolodl.a.l& ..... I.Q DQ llottd l.ioooil .,... ..... 

110 u u Ill 17U 
1111 IWl 110 l,llol, 

110 u u 110 1111 
Ill u u 110 1111 
10 u u 110 110 
110 u u 110 110 
10 u u 110 1111 
10 2(1 J I 110 1111 
10 1211 Jill lU 
10 u u 110 Ill 
Ill u u 110 1111 
10 u u 110 1111 
Ill u u 1111 Ill .• 
Ill u u 110 I« I 
Ill u u 1111 1111 
Ill u u 1111 1111 
110 u u 1111 II( I 

Ill u u 1111 1111 
Ill u u 110 1111 
Ill u u Ill 1111 
1111 u u 1111 1111 
10 JJ J I 1111 2XU 
Ill u u 10 Ill 

10 u u 10 Ill 
10 u u 10 Ill 

10 u u Ill 10 
10 u u Ill 10 
10 u u 10 10 
10 u u 10 I (I 

10 u u Ill Ill 

IU u u 10 Ill 

10 u u 10 Ill 
10 u u 10 Ill 

10 u u 10 Ill 
10 2.(1 J 10 ltl 

Ill u u 10 Ill 
Ill u u ltl Ill 
10 u u 10 ltl 
10 u u Ill Ill 
10 u u Ill Ill 
10 u u 1(1 10 

10 u u Ill Ill 
10 u u 10 10 
10 u u 10 10 
Ill u u ltl 141 
10 u u 10 I ltl 
Ill u u 10 Ill 
10 u u Ill 10 
10 u u Ill ltl 
10 u u Ill Ill 
Ill u u Ill Ill 
10 u u Ill Ill 
10 u u 10 HI 
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/ 

i 

/ 

J 
i 
/i 

/I 
I 



Wrl Anal)lll' ·-M\11'-J~ Cht.••~th.:•,.:•h.' Ut/1-
MWJK ('bl•••·,·th"""" •Ill. 
MW-~K ("'lluhlittiiU ....... 
MW-~K Chl•tt••U..:II•o&n.: .. n. 
MW-U ~b···' llkl•l•.r•'fM•'I"'""' •tiL 
MW-JK l>ihf••••kll."ttl ............ ~wn..: •til-
MW-Jx ~la)llti.'RI .. 'n.! .llfll-
MW-JM M.:lh)i<nd"hhood< u&/1. 
MWJK SCr•~•k!" ..,n.. 
MW-~K T.:IJiiLhlnftlll.'lik:AC .. II. 
MWU T•tll.k!'lk: •all 
MW-~K llilll~·l.l-Uk:hh.,,lf'l'""-'~ .. n. 
MW·~• Tra.:hl.'lt"-'llk·n.: ....... 
MW·~• Vioyll'llhw•k _111/1. 

MW·JK Xylcn.:\llo~oll ••II. 
MW-~'1 1.1.1· r ..... M ....... 1t..: Ulll. 
~IW·J'I l,I.2.!-T,11•·111h.11t"'dt~ ••II. 
MW·J~ 1.1.2- rfll:hl ..... ,1..._. 11111. 
MW-J'I l,l·l.hl'hlufull.'l ..... UlliL 
MW-J~ t,l·l)k'hh'lt-.:lk .... ....... 
MW-J'I l.l·l )n hhll• ,.,"-: ·uJtiL 
MW·-I'.t 1.2·1)nhhMtk'IMW!t (hbl) IIIII. 
MW·J~ 1,2-1 Jo.-hkwnl•......., 111111. 
MW-~Y 2-JiuJ.ono..- ....... 
MW-J~ ::!·lku .. un..: UIIIL 
MW-JY 4-~l.'oh 1-~ .,. ... _.., UJ/1. 

MW 4~ A.,·~o.1tNk.' .. n. 
MY.'--1'1 IJ~R/-.:P( Uf/1. 
MW~Y HtcJIIat"hc. hi.JttJNk'tlwN •all. 
MW-4Y u,, .. , .......... ••II. 
MW-JY Rtun••••uLiha~ Olfll. 
MW-4¥ C't~ttM•n lh'llll-.k: Ulll 
MW 4Y C-"'•n T~.·u.-. hlulld•.' ufl/l. 
AI\\'·"'' n ............ n, .. ··~ 0111. 

MW4'' (. ........ ,1~ urll. 
MW-4Y Cltt.•n•h•nn ulll. 
MWJY Ollll"•~ta.:lh.aAL" ....... 
MW-4Y cl~·l.'·ll'~~o.hl.n•'P'•~nt: .. ,.. 
MW·J'l l)thrum ... :hh~t•lllL11un.: ua/1. 
MW-4¥ Etlayl u .. ·nl.t.'"'-" •Ill. 
MW·-''J .. lt:th)ll.·lh:'C'IIIurtt.k •til-
MW·J'l s., • .., .. ~~. 
MW-411 'f.:IIA"bltiU..,;Ih..:ftC •til-
MW·JY T•tlut:nt! ulll. 
MW-JY II..,>· I J-llo.:hk~n(Ohot'<O.: IIIII. 
MW-JY Trk·hi•IJ•..:tb&:•.: u&/1. 
MW-4'1 Vfn)l<'bhook uriL 
MW-4¥ Xykooo (lo~ .. l "'IL 
MW-~11 •••••. J, ... -,. .. , ............. ufl/l. 
MW-511 I .1.1.2-l'.:uoa·Jihlf•"""'"•-= u(!IL 

MW-~11 1,1,1-lm:hi4•h•L'Ita.uk: ug/1. 

MW-~11 1.1-1>1\ltJ,,,,~~~,,.,hoalk:- UJ/1. 

MW-~11 1,1-l>h:hlnh"-'ltk:nc "Fil 

AIIS\AI'I' 
J 111~2111411.~<1" '17 Sanorling Rl•llli~hllo:t«ts .t.woc 
1!~2114 !.! ! I toO I 

( 

~-I .... I.Q PO llolodl ..... 

u 5011 
I,WII NA 

u 5011 
u 5Uo 
u 5110 
u 5011 
u 500 

711 J NA 
u 5011 
u 5UU 
u 5011 
u 5011 
u 5UU 
u 5011 
u 5011 
u !1110 
u 5011 
u 500 
u Sill 
u 500 
u 5110 
u ,.., 
u 5111 
u • 2.5lll 
u R 2,51ll 
v • 2,5110 

u • 2.5111 
~.IIIII NA 

u 5111 
ll 51XI 
v !IIIII 
II 500 
u 51111 
u :1110 

4MI J NA 
u 5011 
u 500 
u 500 
u 5ClU 
v 500 
J u 70 
v !11111 
u 5110 
u 500 
u 5011 
v 500 
u 5Cll 
u 5Cll 
v v Ill 

v v '" u v Ill 
u u Ill 
u u Ill 

Appciwfi• C 
MaKimum Concct1tnlloa Ill VolatUe OrpDICS 

B..Uae GraulldWIIlft' MOIIitori111 
Ameria• Chcmlall Senias NPL Site 

Grlftldl, llld18u 

~-2 ..... I.Q DQ .............. ..... 
u u 5Uo 

6211 5Uo 1\1'0 
u u 5111 
u u 5UU 
u u 5UU 
u u 500 
u u 500 
u u 500 
u u 500 
u u 5Uo 
u u 5Uo 
u u 500 
u u 5110 
u u 500 
u u 5Uo 
u u 1111 
u u 100 
u u IOU 
u u lOll 
u u 100 
u u ICll 
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M-1\ 1.2·~1••ulllh.:•l~-· •1111. NA 
M 1\ l,l·lJI,hkolllh.:DII.'I.,- uf/1. NA 
r.t-1\ I,.,·O...hhNalhl:ai\:M: ..,._ NA 
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M-'\S ()e ....... 1~·~- .. "" M lS llehnmto~.hlillldwik"t."rk.' • NA 
M-\S t>ttt.:•1111w.- . NA .,.,_,s ""''l>}l- . NA 
M-\S ""'""' ·lrl........, . NA 
M-\S Ftw.Jr.a~~h:tw .. NA 
M-lS ,., ... to:llto: . NA 
M \S llto:IWLhlnft~UI&:Ih: .... NA ,, '~ ll.o~WL·hlt ... thu&.Mf ..... M: . NA 
M lS """"""'" hlt"'-lt,')\.hlfk!•l.lt.lll.'ah." "" NA 
M-lli\ u~~h,,.,.~ro:......_ . NA 
M-1' hlldr.'n.lll .~.1-t..diC')f\.~ . I< A 
M lS ~~ .......... ••II. "" 

AIIS\ArL 
J \I~~~\~~~\~ ' 17 So~mplm~ Rl)l\lhl!'hlk·l~'\1' "h\S\'OC 

U'~ll-t~ ~: ( 

",_...c 
M••la110• C_ ..... o/S.IIII•alallle Orpoolct 

a-line c .... lldw.cer Moalloria& 
Aoaerlcaa a.-lal Scnlces NPL Silo 

Griiiiiii,I..U.. 

E .... a - J.q IIQ -~--u u lS 
u u Ill 

u u IO 

u u Ill 

u Ill 

u 10 

u Ill 

u I• I 
u 10 

u 2S 
u Ill 
u Ill 
u 10 

Ul 2S 
u 10 

u 10 

u Ill 

u 10 
u Ill 
u 10 
u 21 
u Ill 

u 1n 
u lS 
u lS 
u lfl 
u "' u Ill 
u 10 

u 10 

u 2S 
u 2S 
u 10 
u 10 
u 10 
u IO 

v 10 

u 10 

u IO 
u 10 

u 10 
Ill I 10 

u 10 

u 10 

u 10 
u 10 
u 10 

u 10 
u 10 
u Ill 
u Ill 
u 10 
u 10 
u 10 
u 10 
u 10 

u IO 
u 10 
u 10 

S1 "" 

-
)II 

.: .... J 
1.(1 IIQ 

u u 
u u 

u 
u u 
u u 
u u 
u u 
u u 
I 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u Ul 
u u 
u u 
u u 
u II 
u u 
u u 
u u 
u u 
u u 
u u 
II u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u Ul 
u u 
u u 

( 

.: ...... ....,. .. ~ 
-l .... h ·- 1-CI IIQ -~--

,~ .... 
25 u IJ 21 ll 
Ill u IJ Ill IU 

I• .... Ill ·-t--
IU u u Ill Ill 
In u 10 Ill 
IU u Ill Ill 
Ill u Ill Ill 
10 u "' Ill 
Ill .. , Ill< Ill 

.H u 2S 2S 
Ill u 10 10 
IO u 10 10 
Kl u Ill 10 
lS u lS 2S 
IO u Ill 10 
10 u Ill Ill 
10 u '" 10 
Ill u 1<1 10 

10 u Ill Ill 

Ill u 10 10 
2S UJ lS 25 
Ill -u ... 10 
Ill u Ill 10 
2.1 u u n 
2S u 2S lS 
Ill u Ill Ill 
Ill u 10 Ill 
10 u IO 10 
Ill u Ill Ill 
10 u 10 Ill 
2S u 2S 2' 
2S Ul 2S 2' 
10 u 10 Ill 
10 u 10 Ill 
Ill u 10 10 
10 u 10 Ill 
10 u 10 10 
Ill u 10 10 
IU u In 10 
10 u 10 10 
Ill u 10 Ill 
Ill 211 NA Ill 
Ill u 1<1 10 
1<1 u Ill 10 
m u Ill 10 
Ill u 10 10 
10 u 10 10 
IO u Ill 10 
Ill u 10 Ill 
10 u 10 ... 
Ill u 10 10 
Ill u 10 Ill 
IU u Ill .. 
Ill u IO 10 
Ill u Ill Ill 
10 Ul 10 Ill 
IU u Ill Ill 
Ill u Ill Ill 
10 u Ill Ill 
10 u IO Ill 



"' .. "..., .. 
hl·t!\ N NMit~,.._..ll-•·Pfl·,.,.,..._ 
M\'\ N--.......... ,..._ 
... 1\ N...-.,.., 
M-\\ Nllftlh.:an.....: 
M \S l~ll&i&.....,lfuf~·•• ... \\ ...... ......,c~ 
... \S ......... 
M \S :•"l•c• 
M .. H l,l,.&-Trkhlllft-.. ICIC ..... ,) •. !-U..'N! ..... ~ ...... l.l·Dk .... ..., .... 

,.. ... u ..... o... .......... "llll: .. ,., .. ,., !,J"·Uit)lle141·( .... 1ft ..... ...,.., 

M·.&U :! . .t.~·Trt\W.~•• .. 
M.&U !.-I ... Trk .......... tl 

M.&U .!.4-Dk'Mif• ...... 

r.t-•u !.Hloodov-~ ,.. .. ,, ~ .... o.v ....... 
,.. .. ,. ! .................... 

M .. U !.h-U..&Itlko ...... 

.... .,, ,, ....... ~ 
,.. .... , .!( ..... 11'111&, ... 

M-tiJ 
! ,. .... ...,. ............... _ 

Jti.&O ! ... k ........... ..... ., !N-..11..: 

M.&U ! N ........... ~ 
M .Ul '·''·n-.hk.,_....,.,w~~~~: 
M .. U lN ....... I...: 
A.t.f{) .,_,..o..trtt-!·.....,. .......... 
M ... u •e-.,.... .. !1-,....,....._~ 
r.t•u .. ( 'blwtt-1·-----tf 
M--41J .. , ........ .a.: 
M~ll ~ ( ........ IIPit:IIYI···" dhr.'f 
,.. .. n ~~ ...... -.... ~., 
~-M-"'u ............. ~ 

Af •• 4() 
"""'-~-

M .. l) "'""._......, ... ._ 
.... u Alllllfa:c:• 

t.t-4U tk-""1(»~ 

.... u ..., ........ ,._ 
M4U ..... ..,," .. " ........... 
M-IU tk·Rit1(JJU)IIa,ec. 
,.. .. u K..IIIU("'Ji\ullf'....a.:-

M .... IJ ht~l.( ........... ,. ........ 

M-IU hh,l.CW.~~tw_.._. .. ....., 

M-Ill ,.,.z . ...., .... ,l-....... 
,.. ... u bul,._ .. ,y .......... ll: 

M-Ill , . ......,.tk 
M-.. u ,.....,..-.: 
~ .. o ., ....... ,............, 
..... ., ()I·R-i .. 1f~ 

M-•t> 1'-"""'lll•.lt....,.an-.: 
,., ... u lJitlcalul .. .-
~uu 1 ... .., ............ 
,.., .. ., ~~-....... ~-
,.. ... lJ t-l!llll'olldhl.'l~ 

,... .. u ''"'""-· ,.. ... ., ll~~·hlllltrlthr.:hrc..._. ,.. .. ., fk'\Ahlolll.tMd.Mia.:~ 

AIIS\.-\1'1: 
J \I ~'\.!\n-1:\'iqll'J' s .. n.l•hn(! Rrt\ll.,hDct .. '\:1'\ Ah\SVOC 

l1~1U4! ~~INII 

( 

.: ..... -- - I.Q IIQ 1-1-... NA 

"" NA ... NA ... NA .. NA 
.,n. NA ,.,._ NA 
liP!-_ NA 
0111. NA .. NA 

• NA .. NA 

• NA 

• NA .. NA .. NA .. NA ... NA 

• NA ... NA 

• "" 0111. "" uiL NA .. NA .. NA 

• NA 
...... NA ... "" - "" uiL NA 

""" NA .. ~~. NA 

""" NA 
11011. NA 
Nil. NA ,.,._ NA .. NA .. NA ... NA 

""'" 
NA .. NA 

Nil. NA ,.,._ 
"" QIL NA 

"""" 
NA 

.,n. NA 
•IIIL "" uiL NA 

""" NA - NA 

""" NA 
.,A. NA 

"""' NA . 
""'-- NA 
OIIIIL NA 

"'"'" 
NA 

oro/1. NA 

"""'- NA . .,.. NA 
Uf/L "" 

A,....ac 
M•d-C.........,...._.ts..lnllllile 0rp111a ._._c......,._.._. ...... 

·-

A..ncu Cllnllal Senicel NPL Slle 
Grtllldl,...._ 

-~ - I.Q DQ_ -·-u 10 

u 10 

u 10 

u 10 
u 1S 
u HI 

20 I I llr 

u ltl 
II u ltl 
u u 10 
u u 10 

II u 10 

u u 10 
u u 1S 
u II 10 
II II 10 

u II 10 
u Ill 1S 
II II 10 
u II 10 
II II 10 
II u 10 
II II ltl 
II II 10 
II II 2S 
II II 10 
II II 10 
II II 2S 
u II 2S 
u II 10 
II u 10 
II u 10 
u II 10 
u u 10 

II II 2J 
II u 1S 
u " 10 
u II 10 
II u 10 

u u 10 

u u 10 
II u 10 

u II II· 
u u ,, 
u u I• I 
II u 10 

u 10 
II u 10 

II u 10 
u u 10 

II u 10 
II u 10 
II u 10 
u II 10 
u II 10 
u u 10 
II II 10 
u II IO 
u II 10 

II II 10 

-

( 

lt-J 
LQ IIQ 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II u 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II u 
u II 
II II 
u II 
u II 
u II 
II u 
u u 
II u 
u u 
u II 
u II 
u II 
u u 
II II 
u II 
u II 
u II 
II u 
II u 
u u 
u II 
u U• 

u II 
u II 
II II 
II II 
u u 
II u 
II u 
u u 

.:-· ....... -·- - I.Q IIQ -·- . .... , ... 
10 w 10 Ill 
10 u 10 Ill 
Ill u 141 Ill 
Ill Ill "' Ill 

JS u IS 11 
10 u In 10 
10 ·~ NA I • 
10 u "' 10 

"' u u Ill HI 

10 u u ltl 10 
10 u u 10 10 
10 u u ltl 10 
10 u u 10 10 
1S u u 1S lS 
10 II u 10 10 ., 
10 II II 10 Ill '· 

10 II u IU 10 
Z3 II u 1S 1S 
10 II II 10 10 
10 II II 10 10 
10 II u 10 10 
10 II u ID 10 
10 II II IU 10 
10 II II 10 10 
2S II Ill 2S 1S 
ICI u u 10 IO 
10 II II 10 10 
1S II II 1S 1S 
2S II u 1S 1S 
10 II u 10 10 
10 u Ill 10 10 
10 II II ltl 10 
10 u u In Ul 
10 II II Ul 10 

2S u u 1S 1S 
2S II Ill 1S lS 
10 II II 10 10 
10 u u 10 10 .. II u 10 10 .. u u 10 Ill 
10 u u 10 10 
10 u II 10 10 
10 II II 10 10 
10 II II Ill 10 

10 u u 10 10 .. II u 10 10 
10 • u 10 10 
10 II u 10 10 
10 u II 10 IQ 
10 u II 10 10 
In u u 10 10 
10 u II 10 IO 
10 u u 10 ICI 
10 u u Ill Ill .. II u 10 Ill 
10 u u 10 10 
10 II II Ill 10 
10 II u Ill Ill 
Ill u u m Ill 
10 u Ul 10 10 



\\orll A .... yle 

M II, ll.:u..hloolu,)r. .. '(K:IIt.MII.:tk: 

M ~u lkiWllllo"o"1h.uiC 

M"ll lnd.:.WI41!.\-ultr)Mio.: 

MH.J l~tiUik' 

M .10 N NaU••'-<~J•·•·rw•lfl)'~llllr.: 

M ~0 N N'uu ... .,l':r_l~")~"'""~ 
M ~H N ...... wi...IU: 

M-'ll N'""""''...: 
r.t.au l'.:.w..hhlft ........ 

M4l) ..._. ........ t:. 
M.&H ........ ~ 
M-lh ~~.-: 

M •s l,l,4·Ttkllk,..Jh:•,..-u.: 

M<S l.l·""hk.aft.ti.:IU.:t~a: 

M 4\ l.l-l.lk.W.Ift6:Ah*: 
M ~s 1."-0...hillf•lii.:•A."ffe 
M--IS .!.!" ·tl!):ht..CI·("hlu~t_!tft~ 
M -4\ :!.-I,,·Trkllk._ ........ ., 

M4'i ! ... ,.,·lfh.l ... "!!(''ll.' .. ., 

M -'\ ! . .a·Oklalolfl ............ 

M 4\ !.'-O.••~~o·da .lpl~.: .. ., 
r.r .. , ! . .a-o.. ..... ~~ ..... 
M --1\ ! .... o.u. ...... _ 
M -1\ ,!,j\..l)wauottoii-.:M(' 

M-4'\ !n .... ,,.,..arhdwl.:k 
Mn ! ('1\lu~_lljll ... ·n. .. 

M ..1\ ~ ~tt.1.h~bwrhd'-"-.:k 

M ~\ ~ M~o:th)l llk'l~ul 

M..a\ ! N'un.unluk: 

M 1\ ! NIU&II(th..·•••~ 

M ~\ \.'\'-lJa..ltl,.,,.._, .• ,kJu~~~: 

M ..a\ 1 NILfllr.UUiallfo: 

"'"' ..l.t..IJNNu,,.l·R-.:thyll'h-:'nu' 
M..l'i ..1 tkun•lf'l...-.. }'1-ra. .. ,.~.:llk'f 

"'..~~ ..lt'hhu-l-n-.1hytph.·••l 
M .f\ ..a CWuwroMuiMW 

M-..1' .f-l'tr.h••.,hll. .. )1·pl-.-a)''cU..T 

M 4\ ..1 M~o'ih)lta."flllil 

"'""" -1 Nwn.uuh...: 

M .fS -1 NtiA!fll":nnl 

M "~ A. ......... __.,.~·.:-= 

M..l'i A ... r.:ui'IMh kill: 

tot ..ali A.....,.okt.:th: 

t.t-..as ll.:anl(.a...,.ct.a.:c.: 

M ..as lk~~nM:•Ir)'ldC 

M .&\ 11.:-~· .... -....... s ~~.:.,..,.h.•-"" 
M .&~ b~:•,. ... ")t\yt .. dll:llil: 

M .fS 1'11\(2 Ch&uu.:lhu.)'MIIL'llwt~~.: 

M ..a\ "'"a-n.a. .. ,N:~_, .. ~, 
M .t\ h• .. t21iah~lhl:ayllrhiJwl.ab: 

M ..as u_,,,~., tflhllwLtlr.: 

M.t'i .. ,......,,oJ.: 
M ..a\ ('hry-.:111: .... , tJt ••• ._ .......... Wit: 

M -4\ tk•~•>\flhd~.ll.\: 
M--1\ l)~•"""·hMIMhr.-."'lk: 

"'""' I )•'--'•mlui.~U 

M ~.\ ,,..,.,hyl .. lll..ai..k 

M ~\ J)tlur,;llllfl'I~LM..· 

AIIS\API· 
J.\1 !~1\1~~\S~·r· .,., \.unrl•n~ Rrt\lllt!h£\.·l~o.x·h.,.b\SV<)(' 
1!~~(~2 !~I 

•:w ... l 
Valli ·- I.Q UQ U......l.loolt 

"f/1. NA 

Olo/t. NA 

·~II. NA 

~ NA 

•otiL NA 

"Jill.. NA 

oot/1. NA ..,.,_ NA 

oot/1. NA 

...... NA 

oot/1. NA ..,.,_ NA 

oot/1. NA 

•otJL NA 

Olf/l. NA 

•otJL NA 

•JilL NA 

•otiL NA 
oJI/l NA 
10{/1. NA 

•otiL NA 

~ NA 

oot/1. NA 

•Jill NA 

•otiL "" UJI/l NA 
Ufll. Nil 
....,.._ NA 

•otiL NA 

"Jill. NA 

•otiL NA 

11111!- NA 

•otiL NA 
u_r_/1. NA 

oot/1. NA 

•JilL NA 

•otiL "" oJI/l NA 
•[Ill NA 

•otiL NA 

•Pl NA 
.. IL "" OJIL NA 
.,IL "" oot/1. NA 

•otiL NA 

•otiL NA 
uot/1. NA 

oot/1. NA 
'!l_/1. NA 

uotiL NA ....,.._ NA 

•otiL NA 

••II. NA 

•.fiL NA 

"""· NA 
uJI/L NA .,.,.. NA 

••II. NA 
.,,, .. NA 

( 

Appndi•C 
Ma1lmum Conccntrallooo Ill S ... •olalile Orpllla 

BMdlne GrauiOdwlller Moallorina 
America• Chemical Senlces NPL Site 

GrlftSI.k, lndl-

1! .... 1 - I.Q IIQ -·- -u u IO 

u u 10 

u u IO 

" u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u u 
u u 10 

16 10 1.0 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 
u u ID 
u u u 
u u Ill 
u u 10 

u u 10 

u u u 
u u 10 

u u Ill 

u u 10 

u u 10 
u u 10 

u u 10 

u u u 
u u 10 

u u 10 

u u u 
u u ll 
u u 10 
u u Ill 

u u 10 

u u 10 

u u 10 
u u u 
u u ll 
u u 10 
u u IO 
u u 10 
u u In 
u u 10 

u u 10 

u u IQ 

u u 10 

u u Ill 
45 Ill 11 

u ID 
u u 10 
u u Ill 
u u 10 
u u 10 
u u Ill 
u u 10 
u u Ill 

u u Ill 
u u 10 

~: .... ] 
I.Q llQ 
u u 
u u 
u " u u 
u u 
u u 
u u 
u u 
u u 
u u 
I 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

l u 
u u 
u u 
u u 
u u 
u u 
u u 
u \I 
u \1 

u u 

( 

•:w..a.a IIIJ ..... -··- ·- I.Q llQ lldod l.lmlt ., .......... 
10 u u Ul Ill 
IO u u 10 Ill 
In u u In Ill 
Ill u u Ill Ill 
10 u Ul Ill In 
In u u 10 10 
10 u u In 10 
10 u Ul IO 10 

u u u u 25 
10 u u 10 10 
Ill I~ Ill 16 
10 u u Ill Ul 
In u u 10 Ill 
10 u u 10 10 
10 u u 10 10 
10 u u 10 10 
Ill u u 10 10 
:t.• u u 25 l~ 

Ill u u Ill Ill 
II> u u 10 Ill 
Ill u u Ill In 
u u II u u 
10 u u Ill In 
10 u u In "' 10 u u 10 Ill 
Ill u u 10 Ill 
Ill u u HI Ill 
10 u u Ill Ill 

2.' u Ul u u 
10 u u 10 Ill 
tn u u 10 "' u u u 2S 25 
25 u u IS lS 
tn u u Ill Ill 
HI u u Ill Ill 
In u u Ill HI 
10 ll u 10 Ill 
10 u u 10 Ill 
25 u u l5 :1.~ 

ll u Ul l5 2S 
In u u Ill Ill 
Ill u u Ill Ill 
10 u u 10 Ill 
10 u u Ill 10 
10 u u 10 ID 
10 u .u 10 10 
10 u u Ill 10 
Ill u u Ill 10 
Ill u u Ill 10 
10 u u Ill 11 
Ill lB u IO 10 
Ill u u Ill Ill 
Ill u u Ill II 
Ul u u Ill 10 
Ill u u Ill Ill 
Ill u u Ill Ill 
Ill u u Ill Ill 
Ill u u Ill Ill 
Ill u u Ill Ill 
Ill \1 u 10 Ill 



" ... 4Joooltlo 

M .&\ .. , ......... ...: 
M-'S ............ 
M~S lk .............. ..,'* 
~us .a.: .............. .: 
M~S .............. "~-.. 
M·~S tt.: .... Wallllt.!....., 
...... s I .... - I.~ ....... .,... ... 
M-IS 1 ........... 

M·.f~ ... - ................ t'-
M ~s N N .... Nod~..,.IMI-
~us .. _. .. 
~us N..,_._ .. ,t..._ 
M~S ..................... 
M·.&S .............. " .. 
M--IS ...... ~ 
~us 1.,.. .. 

MW-tw. 1,.!,4-Tt~t. .. "'.._, .. ._ 

.. lW-4W. l,l·U. ... -.~ 
MW-4ih I \-O..W.IIt ..... WAW.: 

t.tW-tlh ..... 0.. ... ~ 

t.IW·'"' .! . .!' .... ,..."' l·CW.•t'ft..-ct 
NW-IW. J . .t.J..r, ............ ., 
t.t\\'-1 .. .!,-I_...T"'W.~~· 

ttoiWIIfl .!.&·Pidlklfl .... 

r.tw-•• ! .... u.-......... ,..,.._,.,. : ................... 
t.t\\'-411l ! .... o.u .... .-...: 
M\\'-llft !~PU.Ut....., 

t.f"''(lft !(1111 ............. 

MW-IIb !l'WI•··-
t.tW-Ith ! . .., ., ... ,. ).MdM ....... 

MW~- l·Milfl.,..a...: 
a.tw .. th ! ............... 

t.I'W-tlrl \.l"·IIILht.llft"'"-' ... ._ 

.. Yf.tlrl l-N-•hiW 
t.tw .... .. _,......., .. 2._.,. ......... 
t.IW4"' 

4 .... _ 
.. _ 

MWtlfl .. , ....... ,~ ... 
MW-4Ifl ... , ... "'._..., .. _. .. ,.. ~.q .... - ........ -. 
a.tWUtl 

··~ MW-IWt ........... ...., 
MW-IW. ~ ........... ~ 
MW·•• 

... _ 
MW·IW. ... -
MW·'"' -.. .. 
MW-IIf' o.-..-... ........ --MW-IWto ·-"-Mw•w. ... _, .... .....,.... 
... w ... ....... --
MW .... ""'~.('lolo-., .... -
Mw•w. ""'J.(.'IIIo""!!!!l!! .... ~ 
NW-41ft .... J.fioh,kl)l .......... 
ft.tW-1 .. ~~a~, ...... , ...... ~ 
a.tW-tlfl c....,.~ 

t.tWtlf\ ,,.,.~ .... 
.. ,w ..... ~~ ..... " ............ 
MW·IIf\ llt·•·tll.hlp~ 

AIIS\AI'I· 
J \l~'i2\114!\.~f'l '~1 "'-"'lpllnte Rrl\th,hlkt ... -..·t:o. •h\SVtX" 

I ~~204~ !!,Ntt 

( 

•:-I 
~ - 1.\t UQ -·-.,JI NA ..,. NA .. NA .. NA .. NA .. "'" ... NA .. NA .. NA - NA .. NA 
!II! NA .. "'" 11//l NA 

""' "" ""' NA ... u u 10 

01111 u u 10 

11(11 u u 10 

01111 u u 10 

""" u u 10 .. u u 25 .. u u Ill ..,. u u 10 .. u u 10 ... u u » .. u u 10 ... u u 10 .. u u 10 

"" u u Ill ... u u Ill 

..n u u 10 

tlfl! u u u 
101111 u u 10 

""'" 
II u "' •orA. u u 15 ... II u 25 

""" u u 10 ..,. u u 10 ..-. u u 10 .. u u 10 - u u Ml ..,. u u 25 .. u u 10 ... u u 10 .. u u 10 .. u u .. - u u 10 - u u 10 .., u u 10 ...... u u 10 ... u u 10 ..-. u u 10 ..-. ,. IIA 
oqll II u 10 
01111 u u ID 

"'"' u u 10 .. ~~. u u 10 

""'" 
u u 10 

-.11. u II 10 

Ap,.•dbC 
M.,.l_ c ............ oiSnol ...... lle Orpllln 

B..U.CI'IIIIIIII_M......,.. 
A-te. Clonolal Senia:l NPL Sile 

Crtftllll, • ..._ 

E-J - I.Q Dq_ -..-
u u 10 
u u 10 
u u 10 

u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 25 
u u 10 

II 10 
u u 10 
u u 10 
u u .. 
u u Ill 
u u 10 
u u 10 
u u 25 
u u 10 
u u 10 
u u 10 
u u 25 
u u 10 
u u ID 
u u ID 
u u 10 
u u 10 
u u ID 
u u u 
u u 10 
u u ID 
u u 25 
u D 25 
u u 10 
u u 10 
u u 10 
u u 10 
u u .. 
u u 25 
u u 25 
u u ... 
u u • I 

u u .. 
u u 10 
u u 18 
u u Ill 
u u 10 
u u .. 
u u 10 

7.0 I 10 

u u .. 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 

-

)II ,. 

( 

,._, 
I..Q UQ -·-u u 10 

u u ICI 
u u 10 

u u 10 

u u 10 

u u "' u u 10 

u u 10 
u u 10 
u u IG 
u u 10 
u u IG 
u u 25 
u u 10 
u u 10 
u u 10 
u u JD 
u u JD 
u u ]II 

u u ]II 

u UJ ]II 

u u .Ill 
u u :Ill 
u u 211 
u u JD 
u u "' u u JD 
u u Jll 
u u 211 
u u Jll 
u u Jll 
u u JD 
u u "' u u :Ill 
u u :Ill 
u u "' u u "' u u JD 
u u Jll 
u u Jll 
u u Jll 
u u Jll 
u u "' u Ul "' u u Jll 
u u • u u • u u Jll 
u u :Ill 
u u • u u 211 
u u :1111 

u u :Ill 
JD 

I Jll 
u u JD 
u u Jll 
u u 211 
II u :Ill 
u u 111 

.. _4 " ........ - LV IICI -·- 1-
u u 10 10 
u u ID Ill 
u u 10 ICI 
u Ul 10 Ill 
u u 10 Ill 
u u 10 10 
u u Ill 10 

u u 10 10 

u u 10 10 
u u Ill 10 
u u 10 10 
u UJ ID 10 
u u 25 25 
u u ID 10 

u 10 2S 
u u Ill 10 
u u ID ]II 

u u ID ]II 

u u 10 ]II 

u u 10 lll 
u u 10 lll 
u u 25 "' u u 10 :Ill 
u u ID :Ill 

lO I .. JD 
u u u "' u u Ill :Ill 
u u 10 ]II 

u u 10 211 
u u .. 211 
u u Ill lO 
u u 10 lll 
u UJ 15 ~· u u Ill ]II 

u u 10 :Ill 
u II 25 "' u u » .Ill 
u u 10 lO 
u Ul 10 lO 
u u 10 :Ill 
u u 10 lD 
u u 10 lD 
u II 25 "' u Ul 25 "' u u 10 Jll 
u u 10 lO 
u u 10 :Ill 
u u 10 lO 
u u 10 JD 
u u 10 lO 
u u 18 JD 
u ·u ID lQ 
u u 10 :Ill 

ll 10 ,. 
• u ID lO 
u u Ill JD 
u u 10 :Ill 
II u 10 :Ill 
II u 10 lll 
u u 10 :!II 



\h·ll ........ 
MW~..-. 1)1"'-"flltll ... h);IIMhf .... &:lh: 

MW-'In ll•._.11lt\ll .. 

MW-Il't ,,~lh)lt..ta&h.~Lai.: 

MWUf'l lkll.:lht ...... "* 
MWIW, t-IY~If'..,Jil-..:..: 

MW-ilf'l l·lu&lf\•M: 

MW-Uh lk''""'h)uu..-.,1.'1~ 

r.~w., .. tk-.:MuttiiNII;MIK"III: 

MW-4 .. Mt~W&:NI"'-."J':Ja'lf'.'fti.Mk• 
totW-CIIh th:lroi&.Nt.1111"*'-
.IW-fll't ............. 1.1-,llliptf\."IIC 
MW-Uh ............ 
.. W.fll't N-M-·•·P«'I'>'-
a.tw-e .. 1'1'- ............. 'IIY ...... 

MW-Uh ,. ........... 
MW-flt\ ,.. ....... ,. .. 
MW-•w. ............. ,~fit.! .... 
MW-41t\ """""""'' ... MW<IO ......... 
.IW-Oh ,.....,.., 
MW-H7 l,l,oi·Tfk. .. l!fti!h.. .. l..:-.: 

t.I'W-U7 l.l-o... ............. n:. 
MW-Ul I. \-Dk:hl.lft~•A:-.: 
MW-Ul ..... o...w. ... ~'ah:lll: 
MW-:17 !,l· ... arhltoti·C'N.IhlltftJI'UIM:) 
MW-07 !,-l.S·T•"'"'""~"ul 
MW-U7 ! . .f.A·TtkWun-eaul 
M\ ... '111 ~A·Oh.hJoul(lb.'n111 

MW117 ~ .... ·0.11&.111 .......... 

MWII7 ! ..... o. ...... ~ .... 
J.\\lo.nl !,4·l>MIM···---
MWU7 !.~Dwtrt~i~Mit( 

M""·U7 l·lll···-MW.o? !(._,._,..._. ..... 
fdW.Cf7 !.,...., • .............,1111: 
MW-U7 .!-Mcth·lrh-:•11 
MWU? 2-NNftwiUitllt: 

MWU7 !-NIUt-rl-=•11 
,.,w.u7 '·''-Ukhh .. .-..., ... ~ 
MW-417 l-NHfta~M~Ih..: 

t.IW-01 ... ~o-..... l·-119'1J'k.'llllll 
MIA'-111 .lk ........ -..,~..-.yklllo.~ 
MW-U7 ..& ('hhwn t rtWdt"Wha.·111JI 

M"'-n7 .. , ............... 
MW_.,, ..a-<llk•••.a..•yl~plllr.·a,l~:lhl.'l 

MWU? .......... ,........ 
M\\'·U? -4-NtiAWIIItltw 

MW-117 ~-NIIAIPI•1M• 

MW-117 An ..... llkac 
MW-117 ,.....,_ ... ,.,.., 
MW-117 A ....... a.t:-.: 

MW-u7 ~IW:I.tC.a.NMII'....:cw 

MW-117 lk.,.IC~Ip)'r~-.: 

MW-117 lktvucttmw-.-... wn..· 
MW-117 H.:"'JIC(.h,ltp:____!l:~t-.: 

MW.u? tt.,:..,. .. .,,n ...... d-.:•..: 
MW-U7 "-Ml-l'llltlft...-chll_~~lhoAMt: 

MW-117 hN2·("hluru •. 'dli)'lft:lhr.'f 

r.twn? N'042·Etl• Uh.'\·IJphll ....... t: 

MWU1 ltY4)lh:"')~Wk: 

All SlAPE 
J \I ~-~!\(1..1:\s, .... •1'1 S.amrlml! Rpl\lhJ:hf,_:h.",;t.., ah\S\'(X" 
11,~t).l! :! ~. 

K-1 
Uooloo - I.Q bQ -·-ufl!._ u u Ill 

•JIL u u Ill 

uf/1. 21l J "" uf/1. u u 10 

uf/1. u u Ill 

•JIL u u 10 

uf/1. u u 10 

~ u u 10 

Uft u u IO 

uf/ u u 10 

"'t u u 10 

•Ill IS MA ..,.. u u 10 

11011. u u 10 .... u u 10 

of/1. u u 10 

• u u u ... u u In 

"" u u Ill ... u u In ., NA 
uf/1. NA 
..uL "" •f.l!. NA 
uf/1. NA 
ujli!, NA 
uf/1. NA 
•11'1-_ NA 
•f/1. ,. .. 
llf.ll._ NA 

uf/1. NA 

of./!. NA 
ooiL NA 

uf/1. NA 
of/1. NA 
...... NA .,_ NA 
uf/1. ,. .. 
lljiiL NA 
of/1. NA 
of/1. NA ...,.._ NA 
IIJIIL NA 

"""' NA 
of/1. NA 
of/1. NA 

uf/1. NA 
of/1. NA 

uf/1. NA 
uf/1. NA 

uf/1. NA 
of/1. NA 

uf/1. NA 

• NA 

-"" NA 

• NA 

• NA 
••IL NA 

•[IlL NA 
u/L Nil 

AppndisC 
Masl•u• C-lrlllioa ol Se.i•olalile Orpnlca 

....... c ........... acer MOIIitori• 
A-.lan a...1a1 Senicel NI'L Slle 

GrtiiiCII,I,.,._ 

K-J - I.Q bQ -·- -u u 10 

u u "' u u 10 

u u 10 

u u 10 

u u •ll 

u u '" u u 10 

u u 10 

u u "' u u 10 
J.O I 10 

u u 10 
u u "' u u 10 
u u 10 
u u u 
u u 10 

u .. 17 
u u " u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u u 
u u '" u u 10 

u u 10 
u u u 
u u 10 

u u ID 
u u 10 

u u 10 

u u 10 

u u 10 

u II 2.S 
u u 10 
u u 10 

u u 2.S 
u u u 
u u 10 
u u 10 
u u 10 

u u IO 
u u 10 
u u u 
u u 25 
u u 10 
u u 10 
u u 10 
u u lfl 

u u 10 
u u 10 
u u Ill 
u u 111 
u u lfl 

u u Ill 
u u Ul 2.11 
u u Ill 

.: .... J 
I.Q bQ 
·u u 
u u 
u u 
u u 
u u 
u u 
u u 
u Ul 
u Ul 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
I 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
J 
u u 

( 

K-4 ......... 
-~--

...... I.Q ug DoloctiJoaN lkottd&un 

lll u u 10 2<1 
lll u u Ul !II 
lll u u Ill 2<1 
:icl u u Ill 2<1 
lll u u IO 2<1 
20 u u 10 20 
20 u u 10 20 
Jll u Ul 10 20 
Jll u u 10 20 
20 u u 10 lll 
20 u u 10 20 
Ill J.11 I 10 Ill 
Ill u u 10 Ill 
Ill u u 10 20 
lll u u 10 20 
Ill u u 111 Jll 

"' u u u 50 
20 u u Ul 20 
20 Nl 10 1111 
20 u u 10 20 
Ill u u 10 10 
10 u u 10 10 
IO u u 10 10 
Ill u u Ul 10 
10 u u Ill Ill 
2S u u u lS 
Ill u u Ill 10 
IO u u 10 10 
Ill u u 10 Ill 
2.S u u 2.S 2' 
10 u u 10 In 
ID u u 10 10 

10 u u 10 lfl 
m·. u u 10 Ill 
10 u u 10 10 

10 u u 10 '" 2.S u Ul 2.S lS 
10 u u 10 10 

10 u u 10 10 
2.S u u u u 
2.S u u u 2' 
10 u u 10 10 
IO IJ# Ul 10 10 
10 u u 10 Ill 
10 u u to 111 
10 u u 10 10 
2S u u 25 u 
2' u UJ 25 u 
Ill u u 10 10 
10 u u 10 10 
Ill u u IO 10 
10 u u 10 Ill 
Ill u u 10 I~ 

In u u Ill 10 
Ill u u Ill 10 
Ill u u Ill 10 
In u u 10 10 
Ill u u In Ill 
Ill u u 10 If) 

Ill u u 10 10 



W.tl AIIIOiylo 

MW-nJ c.·.arhuul.; 

A.f~'4l7 Clv)'M!.._. 

••w-ul .,. ........ ,.~ 
MW-U7 .,. ........ ,.~ 
MW-4t7 u ..... ..,. .... J,UIIhr•.:IM: 

MW-417 IJI~IU\11 .... 

M\lr nJ I .......... ......., 

ww.m ....._ .... ,.,..........., 
MWH'l ............ .._ 
)I.IWU1 ..... lft.1k 

MW U1 lk- ............ -.,.:-.: 

MWH1 ll\."wa,· ....... ......._._ 

MW-117 """...:N-ot•'~ .. ~~~ 
).tWill 11\." .............. -...-.: 
Mvt-m hkl.:alt,l.~.\.,\l)lt)h:lll: 

MWH7 ....... "'~ 
M\\'-117 N ..... .,.. ..... ..,..,,.,.._ •• 

MWU7 ,..,.. ................ , ... _ 
•t"'·Cf1' "'"""""""" r.IWnl N1v.lh:a~.:• 

...... tiP Pc-...N.w•~_!l 

N\\'01 ·~........., .. -.. 
MW1I1 I "Ia: ... 

M\\'111 1")1t:ltl: 

MW-MI 1.:!.4-T, .. ....._.,.,..._ 

.. 1\\'-IIX l!llt.:W.•·~ 

a.tW-1111 1.\U..:NIIft~ 

At\\'-1111 I 4 lllll.hlt,.Jklth'tll: 

)I.IW41K !.!" ·Ul)tlt-.{(.("Niif'~~J 

MW-n• !.4.~-T'" .. "'* ... 
ww~• ! ....... ,, ..... ~ ... 

MW-UK J""""""'*"'• MW-Uit. ~ ... u..-... ,..-.... 
MW1lt6 ~-.. ·'*"'• ....... 
~•w ull ! . .f.,..., ........ 
MW-1111 l .... IMIIt ......... 
,..~ ..... !\ ... 
hiWIIII. l-............. 

MW-Uil ~-t.k 

MW-UA ~ ......... _ .. 
MW-1111 J-N•--•1• 
MW-flll !N~~·•.t 

htW-1111. 1,\'.IJii.fllolft .. .., ...... 

MW-Itli tH .... ub .. 

MW-Ufl .. f't-Uwct·· 2~~--· 
MW-1111. ~-,~~ ................ 
MW-1* .. t ......... .....,. ...... ~. 

MW-(Ifl .. , .............. 
MW-IIW ~( ..... ....., ... .,..,.,l<lllo:t 

MW-411 ~.-......... 
MW-411 o~ ......... , .... 
MW-01 ................ 
MW_.. "'" ...... ho:-.: 
ldW"III At. .......... J.-11&: 

MW-4MI A...w .... -...: 
tdW'·I· ··~-.,. ................. ~ ..... 
.WW-4»1 ~-.,. .... .,,,4 ...... 
MWCNI ll .. ·.llltt.UII.IIIf.lll-.:lk 

•tW-111 lt~llllltlf I• 1-.,.:r 1~:-.r.: 

M\\IJX ft~HIHf~JIIUIIf .... ~ll.lk: 

,\IIS\AI'I· 
J \l!.'i2\1>4:\."H.'pl ~7 So~mplm~ Rpa\lh~hl'lt.!h.'l,:l!'!. ._1,\S\'OC 

.. ~~~~~~~~I hill 

( 

•:-I ._ - '"' _uq_ -~-...... IIA 

0111. "" OlfiL "" """'- "" ...,. Nil 

~ "" ull. "" 0111. "" """' "" ...,.. 
"" 111!1\. "'" ull. NA 

...... "" oooll "'" ""'" "" _....,_ 
"" ""'" "" ..,11-_ "" ...,. 
"" IOfiL "" oooll "" owiL "" IIIII. "" IOfiL "" IIIII. u u Ill 

IOfiL u u Ill 

IIIII. u u 10 

IOfiL u u 10 

ull. u u 10 ....,. u u u 
OIIIL u u 10 

ull. u u In 

•oiL u u 10 ... u u 2, ... u u 10 ... u u 10 .. u u 10 ... u u 10 

oooll u u 10 ..... u u Ill 
oooll u u 2S 

"'"" u u 10 
oo/1. u u Ill ... u u :IS ... u u u .. u u Ill ... u u 10 ... u u Ill ... u u 10 

"'I!-_ u u 141 
owiL u u u 

_"'/!-_ u u u ...,. u u 10 
_"1!11-._ u u 10 .. ~~. u u 10 

...... u u Ill 

ull. u u Ill 

"""' 
u u kl 

•t'l_o u u Ill 

•• n. u u Ill 

A,......ic 
Ma•i-•C~.t .... ..tadleO ....... 

....... c ....... ...,. MlllliiDriac 
A-na.a...lai~NPLh 

Grtllllll,l.._ 

K-1 - I.Q !l!l_ -..- -u u 10 
u u 10 
u u 10 
u u 10 

u u 10 
u u JQ 

u u 10 
u u 10 
u u 10 
u u 10 
u u Ml 
u u 10 
u u Ill 
u u 10 

u u 10 
u u Ill 
u u 10 
u u Ill 
u u 10 
u u 10 
u u :IS 
u u 10 

711 10 Jl 
u u 10 

u u 10 

u u Ill 
u u 10 
u u 10 

u u ID 
u u :IS 
u u IQ 

u u 10 

u u 10 

u u 1S 
u u 10 
u u 10 
u 11 10 
u u 10 
u u 10 
u u 10 

u u :IS 
u u 10 
u u 10 
u u 1S 
u u 2S 
u u 10 
u u 10 
u u 10 
u u "' u u 10 
u u :IS 
u u u 
u u Ill 
u u 10 
u u 10 
u u Ill 
u u Ill 

u u Ill 
u u 10 

u u 10 

( 

,._J 
IA,l IIV -·-u u 10 

u u 10 
u u 10 

u u 10 

u u Ill 
u u 10 
u u .. 
u u 10 
u u 10 
u u 10 
u u .. 
u u Ml 
u u Ill 
u u 10 

u u Ill 
u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u :IS 
u u 10 

10 

u u 10 

u u 10 

u u 10 

u u 141 
u u ICI 

u u 10 

u u :IS 
u u m 
u u 10 

u u 10 
u u u 
u u Ill 
u u 10 

u u Ml 

u u IQ 

u u 10 
u u 10 
u u :IS 
u u 141 
u u Ill 

u u 1S 
u u :IS 
u u 10 
u u II 
u u 10 

u u 10 

u u 10 
u u :IS 
u u 1S 
u u 10 

u u 10 

u u 10 

u u Ill 
u u Ill 
u u Ill 
u u Ill 
u u Ill 

.. _. 
Ill ...... - I.Q IIV -·- .,._~. 

u u 10 10 

u u Ill IP 

u u 10 10 

u u 10 10 
u u IO 10 

u u 10 Ill 
u u 10 ID 

u u 10 10 
u u 10 10 

u u 10 10 

u u 10 10 
u UJ 10 IP 

u u 10 10 

u u 10 10 
u u 10 10 

u u 10 10 

u u 10 10 
u u 10 10 
u u ltl Ill 
u u IO 10 
u u :15 l' 
u II 10 10 ... Ill 'Ill 
u u 10 10 
u u lll lO 
u u lll 211 
u u 211 lll 
u u lO lll 
u u 211 lll 
u u ,., ,., 
u u 211 :Ill 
u u lO lll 
u u :Ill lll 
u u ,., :Ill 
u u lll lll 
u u ~ lll 
u u 211 lll 
u u 211 lll 
u u lilt lll 
u u lilt lll 
u Ul ,., ,., 
u u 211 211 
u u lll lilt 
u u :Ill ,., 
u u "' "' u u lll lll 
u u :Ill lll 
u u l!ll lll 
u u 211 lll 
u u 211 lll 
u u ,., ,., 
u Ul ,., ,., 
u u lll ld 
u u lll 211 
u u lll lll 
u u 211 lll 
v u lll lll 
u u 211 lll 
u u :M 20 
u u :!tl 211 



\\til Afllll)l&> 

M't. II)( 1•1\( ,!.( 'hl••ft...:ll•l•) \u~\h ... k: 

M~ 1111 t>t~l-<. w. ... ~Utyll cU.:f 

MWIUI t>h(2·~dl UM:ayl)f'tlll'wi.M~ 

MWIIII Uut l~n,ylpl~llul..t~· 

M~''"' t'.ub.uuh: 

Mwn,; \ 'hry~n.: 

MWIIIC I )t R ... Ill thdwl.at~.: 

MYr u~ PI •·lllo.l , l(lhl!wio* 

MWIIrfl I )tk'II"M ... hMIMhriiLI.'I~ 

MWIIf' I•1"-.1IIUIUI .. 

M\\' u~ I h..·"~"""~ 
MWCitl lltm!_.\ .... ~ 

MWINC f·IUI.,.Mid!Cik 

MWI»C I·IUI., ... Iilt( 

MW-tij~ ~h:WLhliN•oht. .. lc-.· 

MV.'I* lh·-'A1 .. Nt ....... tL"Ha: 

MWINI ,,, . ..,,.,.,.,,."' ... ~··.-....:....: 
"'""'"' 11,-a...,hktt•IIL·It....: 
~IY., Ull hkl..-... 1( 1.!. •--.dtf')f~~ 

MWIIII ........ .,. .... 
MWntt N-NAA~' III·D·flttlf'l)'l.unu..: 

MWCIM. N-N~u, ...... -t.,.-.•r._.•••· 
MWII" N.tl'lldwa..·•...-

t.twn" Nllf•A:•to.'lt.: 

MWIIM. t•~•KA'hA.If•~ ... ~~ 

MW·Il' l'th.·IWitlllh'llll: 

t.fWIN' l'h~·w..a 

MWUI 1'\IL'.-: 

).IW·IItiJ l . .:!.ol· Tu~hluo-.·t~l~;lll.' ,.. ...... , .... 1.! l>k111U111 ...... 1-'1k: 

MWt"' a.' l>kt•••u~•,.:r...-
MWI" 1.-I.O..,.hi<ofl .... l~ftl.: 

MWUY !.!'-u•yfw~ I·Cbla'"'l"'~l 
~twm !.~.$-Ttk hL.,.II'h:lllll 

MW!N !.~.6-Tn.l.a.lf'~•tf 

MWtrl !.-4 U."hturnp~.w•l 

MWI'~ Z.-4 ~u.:d~y~-tMII 

MW·4rl !.-I l>uNII•II'fllro. .... 
t.tW-tN !.-1 OUM&J•Ik-.: 
M\\'-tN 2.h-Drma&Jtllt~ 

MW·IH 2n.-. ...... ~-.: 
M\\'.m ! l 1\kc' ''""* .. 
MW-IN !·M~IItylu.arlldwk•w.: 

•tw.m ! Mclhl'..! a~..-.. tl 
~IW~N ! NtthWIItiMtt: 

MW-tN ! Nllh~·tM· 
MW·H'I '· \' -O...h\.lhikatkll..: 

MW-CN t-NI&n ... IIM.: 

MW-UY -1 fl.(.h .. uu·l•tell:llaylfl'a:•tf 

MW·UY -l·liiiiH~of-.·n~_-~k:lhi:t 

MWIN -1 (ldnlt .. t .,.,.tlaylpl..: ... •l 

tot\\' IN ~ '-"hklftWIUIMIC' 
MW-IN ... (l\ ..... l'l_lt .... .l!:r411:t1)\ L"lhi.'J 

MW-IN -1 M~lh I 11-.:nnl 

MWtN -INIIIIt.WIIIIIII! 

MWI» -& N!Ut'f'l"''" .. 
MWIN AIL"Itolri'Ula·t.-

MWu•J Au.·IWJ!'tlh lo.'~ 

MW 1r-~ ,\lllhl~u·u.: 

MY.:'"' "' 1111'4 .. 1-1111111-k~"lfl.' 

AIIS\\1'10 

J \1.?-'11\U·t ~\'\,·f"" .... 'i.~UI,IIH\~ Rl"\lti~Mkl\'lb -.lo-\S\/t )C 

I ~'I.:'O.l~ ~:If 

•:-I 
u .... ........ I.Q IJQ ............ 
u/L u u 10 

OIIIL u u Ill 

Ufl\. u u Ill 

"liL u u Ill 

•1111· u u Ill 

ullll. u u Ill 

"""' u u Ill 

Uf)\._ u u Ill 

"""' u u 10 

• .n. u u Ill 

o,JL. u u 10 
o,JL. u u 10 

QIL u u Ill 

o.r/1. u u Ill 

01111. u u Ill 

"""' u u Ill 

o,JL. u u Ill 

"ffl.. u u Ill 
u,JL. u u Ill 

o.r/1. u u Ill 

•IIIL u u Ill 

"ffl.. u u In 

oiL u u lll 

of/L u u Ill 

o.r/1. u u l! 
,..JL u u HI 

•.rll. u u 10 

•fll. u u Ill 

u,JL. u u Ill 
u.r/1. u u Ill 

u,JL. u u Ill 

o,JL. u u Ill 

o,JL. u u 10 

•.rll. u u 1S 

•f/1._ u u 10 
o,JL. u u 10 

•JilL u u Ill 

oJI/L u u 1S 
,..JL u u 10 

o,JL. u u 10 

•IIIL_ u u lo 

ooiL u u to 

•(IlL u u to 

oJI/L u u Ill 

oJI/L u u 1S 

ooiL u u 10 

ooiL u u HI 

u/1. u u 15 

ooiL u u 2~ 

"""' u u Ill 

01(111. u u Ill 

uJI/L u u HI 

u,JL. u u Ill 

uJOI\. u u Ill 

"l'L u u lS 

·-"· u u 25 

uoiL u u Ill 

UJfl\, u u Ill 

u•/l u u Ill 

~f'll (I u Ill 

( 

AppeadbC 
Maximum Coacealralioll ol Semivolalile Oraulcs 

Basdlne Crwad-ler MonitDriltC 
All·•• ocalt CheMicll Servk:a NPL Slle 

GriM .. ,ladlaaa 

lo:w..a2 

·-~ 1.1/ Ill/ ·-·-u u 10 

u u Ill 

u u 10 

u u IO 

u u Ill 

u u 10 

u u 10 

u u ,, 
u u IU 

u u 10 

u u Ill 

u u Ul 
u u 1n 
u u 10 
u u 10 
u u to 
u u 10 
u u 1n 
u u 10 
u u 10 

u u Ill 

u u Ill 

u u 10 

u u 10 

u u 25 
u u 10 

)ol lP 
u u to 
u u ll) 

u u ll) 

u u ,., 
u u ,., 
u u ,., 
u u 11$ 
u u ll) 

u u ,., 
u It' ,., 
u u IJ5 
u u ll) 

u u ,., 
u u ,., 
u u ,., 
u u ll) 

u u ,., 
u u 11S 
u u .!0 
u u ,., 
u u 11S 
u u 12S 
u u .!0 
u u 30 
u u :50 
u u "' u u "' u u 125 
u u m 
u u SCI 

u u "' u u 511 
u u lll 

I' 

- t:w ... J 
I.Q uu 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

( 

.~ ....... .. ........... 
Ddo<ll ...... l 11 ...... I.Q uu .,.... ........ ,. lkl«t\o.lft 

Ill u u 211 :!II 
10 40 I 211 111 
10 IJ u lll )II 

Ill u u 211 ]II 

Ill u u 211 l<l 
Ill u u 211 l.<l 
10 u u lit 2ll 
10 u u lll ;!II 
10 u u !II :!II 
IO u u Ill 211 
ID u u !II 211 
10 u u 211 lll 
10 u u 2ll 2ll 
10 u u 20 lll 
10 u u 111 ltl 
10 u Ul 211 211 

'" u u lll 211 
In u u 20 211 
Ill u u lll lfl 
10 u u Ill 20 
10 u u lll lll 
In u IJ. lll :Ill 
Ill u u lll 20 
Ill u Ul 20 :!II 
1S u u 511 ll) 

ID u u 211 lO 

'" 140 :Ill 140 
10 u u 20 lll 
10 u u 1ft ll) 

10 u u Ill SCI 
Ill u u 10 ,., 
10 u u 10 ll) 

ICI u u 10 ll) 

1S u u 1S 12S 
10 u u 10 ll) 

10 u u 10 jQ 

Ill u u 10 ll) 

1S u u 1S us 
Ill u u 10 ll) 

10 u u 10 ll) 

10 u u 10 ll) 

10 u u 10 ll) 

10 u u 10 SCI 
10 u u Ill ll) 

1S u u 15 llS 
10 u u 10 SCI 
10 u u Ill jQ 

1~ u u 2s 12S 
lS u u 2s 12S 
10 u u 10 so 
Ill u u Ill so 
Ill u u Ill SC> 
10 u u Ill SCI 
10 u u Ill "' 1S u u ~s 12S 
15 u u lS tl) 
Ill u u Ill lll 
Ill u u Ill lll 
Ill u u Ill :WI 
Ill u u Ill lll 



Wol . ...,_ .. 
~·Vi"' . .,., .... ,..,." ... 
MW·IPI lkllll~·· ......... 
t.tW.f.N _, .... ..., ....... 
........... .... .,. .. " ...... ...a-:. 
t.tW-tN hhfl-( ........... , • .:~ 
a.tW·IH ""'l.f'hlo••••:tlo)'ll<llto:r ........ ,. lotoll-........ 1-...... 
MW·t~ .... ........ t"...tw•* ........ ,. it...,.. ... 
t.tW.fN IIHI_,..,_, ......... llt-•)tfltlllol;ooc ,.. .... ..,.....,. .. ~...., ... .:_ 
MW-IH . ....,.. .... 
.. tW-IN I 
fdW·ff'l I 
... w .. , .... .....-..:. 
MW·tllll ....... 
tdW-41\1 ............... ...,...... 
MW.fN Jk-...w. ......... 
MW·II'I .................... ...-.... 
t.tWIPf 

, .. _ .. _ 
.. t'll-4JII ......... 1.1-,.ol_..., ....... I,._..., 
tdW-tH N·-·•· ... ••-
.. 1W-4N N·-
MW-411 --t.tW·IH ~~-.. tW·IN ttdlliiW ..... ~ ... 

l.fW·f"' -·-... w .• , ........ 
tdW·I" ~ 

MW·u·· I,!, .. ·Ttk .. lllllk,.n• 
MW-I<K' f.l·Oi..fltriiH .... -aA-· 
MW-UK' 1.\. ............ "aat:-

NW-IfW." 1.-1-IJI.No--
i-1'11-10(" z.z· .... ,..,.l-<,.....,..,....., ,.. ........ !.-1.~-t.-.~ .. 
~IW-UK' u ... T •• -...,., 
t.1W-UK" z .... u..w. ... -4 
•tw-IIK' 1 ........ ..,....... .......... :.~ ................ 
t.1W-Ictt" :_ ... .,...., ........ 
MW·IIK' : . .,... ....... 
MW-IU(" ~., .... ,~. 
MW-Itll.' !-O.Ih ...... 
MW·IIIt' !· . .., 
MW·IIK' ]. 

MW·IIIC l· ........... 
MW·IIIt' !--..-· 
MW·IIIC' '·''·00.--
MW·Itlt' ··-MW-ItK' .... -., ......... _. 
MW·IIIl' .. -_,. . ......,.._ 
MW·IIO' .;.(...._.,., ...... ~ 
MW-I<K' ... , ........ ......-.: 
~IW-Itll' •. o. ...... _..., •. Jflo<•l!.• ..... 
MW-tiK' ... ,.,. ....... ,...,.,. ..... 
MW-UK' .a-NMn...,.tl-.: 

MW-UK' .a-NMf•••l.:~~~o.a 

AIISV.I'r 
J 112,.!\lloi!\S<r< n s...,,,.,., RrollhfhO.:I«L• •L,\SVIX' 

11~:!t..a~ ~21f1UI 

( 

t:-1 .__ - I.Q 011 -·--01011 u u 10 ..., u u 10 

."'I!'! u u Ill ... u u Ill ... u u Ill .. .w "" • u u .. .. u u 10 .. u u ID .. u u .. ..... u u 10 .... u u 10 ..... u ') .. 
IfilL u ,. .. .. u .. - u 10 .. u u 10 ... u u .. .. u u 10 .. u u •• - u II .. .. u u 10 .. u u 10 ... 0 .... I NA 

-"" u u ID .. u u 10 

"" u u .. 
1111 u u 10 .. u u :u - u u 10 

"" u u 10 

""' 
u u 10 - u u 10 

"'l u u 10 

""' u u 10 

1111 u u 10 .. u u Ill 

""" u u :u 

"""' u u 10 

Ifill u u .. ... u u .. ... u u u ... u u 10 

_lifO u u 10 ... u u ID ... u u 10 ... u u 10 

• u u 10 

-""' u u :u ... u u 10 .. u u 10 - u u :u ... u u ZJ .. u u .. ... u u 10 
.... u u 10 
QiL u u ID 

•tilL u u IQ 

.,n. u u u 

.,n. u u 2S 

A,.,.....c 
Mali-C~~~~~:e ......... els..I..,._..OrcMics 

...._G .... wllerM~ 
. A.erica a...lcal Senlca NPL Site 

G ..... I .... 

~~ - LQ DQ -...-
u u • u u 311 
u w ,., 
u u • u u • 

11 I • u u • u u • u u ,., 
u u .II 
u u • u u • u u .II 
u u • u u • u u • u II • u u ,., 
u u 511 
u II 511 
u u • u u ,., 
u u 311 
u u 511 
u II • u u • u u • u u .!0 
u u I:U 
u u 511 

16 J "' u u • u u Ill 
u u 10 
u II ID 
u u 10 
u 11 ID 
u u 25 
u u 10 
u u 10 
u u 10 
u w 25 
u u 10 
u u 10 
u u ID 
u u .. 
u u .. 
u u ID 
u u :IJ 
u u .. 
u u ID . u ·u ZJ 
u u 2S 
u u 10 
u u .. 
u u 10 
u u 10 
u u In 

u u 2~ 

u u 25 

-
41 

0.11! 

» 

( 

t:-J 
LQ 011 

u 
u 
u 
u 
u 

u 
•U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

t:-4 1 ........ -·-- - I.Q 011 -·- ........ .. u u Ul ~· .. u u Ill ~· Ill u u 10 !II 
Ill u u Ill ~· Ill u u "' 'II 

"" u Ill ,.. 
II u u 1ft "' Ill u u Ill "' 10 u u 10 ,, 
10 u u IR "' 10 u u .. "' 10 u u 10 "' . n u u .. "' 10 u u tO "' 10 u u .. "' 10 u u 10 "' 10 u u 10 "' 1ft u u Ill "' 

.. 
i 

10 u u IO '" lit u u tn "' 10 u u 10 "' Ill u JJ 10 "' 10 u u ID "' "" 0.711 ' J 10 "' Ill u u Ill • 
10 u u 10 "' .. u u "' '" 10 u u .. lQ 

:u u u :u u~ 
10 u u 10 lQ 

NA u u Ill lQ 

10 u u 1n lQ 
10 u u Ill Ill 
10 u u to HI 
10 u u m m 
m u u 10 tn 
10 u u 10 Ill 
:u u u u 25 
Ul u u 10 Ill 
10 u u 10 '" Ill u u tO 10 
2S u u 2S :u 
10 u u 10 In .. u u Ill to 
10 u u 10 10 
Itt u u HI tn 
10 II u 10 10 
Nl u u 10 10 
2S u Ul u u 
10 u u 10 Ill 
Ill u u 10 10 
D u u u .2.'. 
2S u u :u u 
10 u u .. "' .. u w Ill 10 
10 II u .. ID .. u u tO 10 

"' u u Ill Ill 
2~ u u 25 25 
25 u Ul H u 



"""'' " ... , .. 
MW IUt Au:1UII11I-.,•JM: 

MW IOC A •• ·tu llt&h~ll:u..: 

M.W-lUl' """"•.:..: 
~IW-UX' lk""""'tollh\hlo~ot.~:-
MW·IUt" K..·.v.l(.llf')h.'lll: 

MW IUC' M..·ni•IChJIIU411Milh•:~ 

MW·H.IC ik'IIIIIC •. h.I .... 'IYk~ 

MW·IU(' lk"''"","•••lhl:a.: 
MW·IIK: ht'l(2-t."hk'lfta. ... ll\MI-=..._, 

MW·hK' IM'It1.('Ntllfl-...,.ltt.•lhL-r 

t.tW-IhC" .... ~.~ ....... 1 ........... 

MWIUt' ~ ...... .,.,.~ 
•tW-IUl' ··-... A.IW-IUl' ('Ivy~.: 

lr.IW UK" 1 ....... ,-... 
MW Ill(' ,,. .......... t ........... 

MW UK' .,., .. IU(oiJIIIr.llllhr•l:tk' 

MW-IUl' ,,.._. .. ,. ....... 
t..f\\1-ICK' ,..,.,, ... """""" 
MW-IUC' 1··---
MW-IfJ(' , ..... ~--
'tW-hV.' .. "" .. ~ 
J.I~·UIC 1"-:~L.a.l*,.uh.:..,,._ 

M\o\·lU(' Jk..-. ................ HI: 

MW UK,.' lku.:"'-"'...:"~"'"""......Sa.:w 
MW HJI.' lk ............ ~~. .. tt.an.: 
MW lfJC .......... !.,•t.'il'f'}'~~··· 

"'"' lfl(' 
huplw....,ot.: 

M\'o lUI.' N-N.uu~• d•·•·rt•filo~lm...,· 

MW UK' N · Ntatu-w•ltf'hL·II)biiiUI~o: 

MW IU(' .. ..,... ..... .., 
MW IUC' Nun.•:tlt~o:-..: 

MW-111(' .," . ....._"hlllupt-.:-.• 
M\\' t.uf.'. t"'..: ..... I•L'* 
MW-111(' 1'1..: .... 
M\lr U1(' ... )Jio:lk: 

MW IJ 1.~.4-Tu"t.kiC•~*'I.:I-.: 
t..IW·II 1.2-IJkhlolfl~-l..: 

MW·II l.t-I.:M:hltlft.tw.:.u~ .... • 
MW-11 ..... IJILhl•lft~lll: 
MW·ll !.!',.n.)hl~l-l"Ntlltll'lfllf',Uk:l 

MW-11 ~-"·"·Tikhlllflll'h.:IIIJJ 
MW•II l . .f,t..Tikhll• ....... n.t~ 

MW-11 !,-1-lJIL'hklh .... 

MW·II ~-"·O.n..-111~11 
MW·II 2 .... o ... ,u...._• 
MW-11 l.<~·DiiM'"•~ 
t.t\\.'-11 ~ .... o.-.............. 
MW-11 1-('llla•• .............. 
MW-U ~-0...•·~·~~ 
MW-11 l .... 
MW II ~-,_k,..rltlh.:••l 

MW-11 2·NM.hlllllliNII: 

MW·II ~-NtUt!pl~~~:nt• 

MW·II '·''·Dkl•k••.._..,.., ...... 
MW·II 1 NtUHolllllhhl.: 

MYt'·ll .a.r..l.htNu• .. l-u~~:th)'lrl.-:r.•l 
MW-11 " Brt .... ttllll.'tl ···'11\okltk"l 

MW-tl .a fbluru· ' m.:d•,.lrl-.: .. .t 
MW-11 -'·(1\kCu..a&\IIM~ 

,\JJS\AJ,r 
J \t.~~~\ll4~\.'\~,·~ ~1 S.tmphn~ Rpt\lh~hO...·h."\h l.h\SVOC 

I ~'~'1-4 ~ 11 t 

•:·-· l- - I.Q IIU Uotod I-

•fll u u Ill 

•Jill u u Ill 

•fll u u 10 

•Jill u u Ill 

"fiL u u Ill 

•Jill u u ltl 

•IIIL u u Ill 

oo/1. u u 10 

o)I/L u u Ill 

•IIIL u u 10 

11011. u u IO 

llfiL u u Ill 

11011. u u 10 

11011. u u .... 
o)I/L u Ill 
oo/1. u 10 

•oiL u J Ill 

oo/1. u u Ill 

•IIIL u u 10 

••IL u u Ill 

11011. u u Ill 

•Jill u u Ill 

••IL u u Ill 

•IIIL u u Ill 

11011. u u Ill 
u)IIL u u Ill 

o.o~~. u u 10 

•)Ill. u u Ill 

l.o/1. u u 10 

•)Ill. u u Ill 

•Jill u u In 

u)IIL u u 10 

oolll. u u ll 

•IIIL u u 10 

oo/1. u u IO 

•IIIL u u ID 

•fll. u u 10 

•oiL u u 10 

oo/1. u u IO 

•oiL u u IO 

ooiL u u 10 

••IL u Ul 2~ 

o)I/L u UJ 10 

•IIIL u Ul Ill 

""'" 
II Ul 10 

o)I/L u Ul 2S 
01111. II u 10 

uiL II u Ill 

OlfiL u u 10 
01)1/1. u Ul 10 
uo/1. u u 10 

11011. u Ul IO 

uiL u u lS 
uf/1. u Ul Ill 

uJI/l II u lfl 

•oiL u u ,, 
•oiL u u ,, 
•fll. u Ill 

••'L u Ul Ill 

•fiL u I Ill 

( 

AppelldlxC 
M••iiiiVm Coacenlnlioa or Saaholalile 01'pllia 

a-JIM GI'GIIadw•ler Moniklri"' 
Anwrlch a.-lal Scnlcct NPL Slle 

Grilftdl, lndl8u 

1!-J - IA,I 110 DoWtl.- ·-u u Ill 

u u 10 

u u 10 

u u Ill 

u u Ill 

u u Ill 

u u 10 - u u 10 

u u 10 

u u In 
u u 10 
u u 10 

u u Ill 

u u 10 

u u 10 

u u Ill 

u u Ill 
u u lU 

u u Ill 

u u Ill 

u u 10 

u u Ill 

u u 10 

u u Ill 

u u 10 

u u 10 

u u 10 
O'AI I 10 

u u 10 

u u Ill 

u u IO 

u u Ill 

u u ~s 

u u Ill 
IS In 

u u lfl 

u lH 10 

u Ul In 

u Ul 10 

u Ul 10 

u Ul Ill 
II w u 
u Ul Ill 

u Ul 10 

u Ul Ill 

u Ul u 
u Ul 10 
u Ul 10 

u Ul Ill 

u UJ 10 
u Ul 10 
u Ul Ill 

u Ul ,, 
u Ul 10 

u UJ Ill 

u Ul 25 
u Ul 2S 
u Ul 10 
u Ul Ill 
u Ul Ill 

.: ..... J 

IA,I IIQ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
II u 
u u 
u u 
u u 
u IJ 
u u 
II II 
u u 
u u 
u u 
II u 

( 

.: ..... Ill--

1-1- ~~- IA,I IIQ .,.. ........... ....... 1" ... 
Ill u u Ill Ill 

Ill u u Ill . .!!!._ 
16 u u Ill Ill 
Ill u u Ill Ill 

"' u u Ill Ill 

Ill u u Ill Ill 

10 u u Ill Ill 
Ill u u 10 10 

In u u 10 10 
10 u u 10 10 
Ill 1.0 I 10 10 

Ill u u 10 10 
Ill u u 10 10 
,I) u u 10 10 
Ill u u 10 10 
Ill u u ID 10 
Ill u u 10 10 
Ill u u 10 "' Ill u u 10 "' Ill u u 10 Ill 
Ill u u Ill Ill 

Ill u u Ill Ill 

Ill u u Ill "' Ill u Ul Ill 10 
10 IJ u It\ 10 
10 u u In '" Ill u u 10 Ill 
Ill Ill I Ill Ill 

10 u u 10 10 
10 u u 10 Ill 
10 u u Ill Ill 

Ill u u Ill Ill 
2S u u 2S 25 
In u u Ill Ill 
IS :!<I Ill lll 

Ill u u In "' In u u IO IU 

Ill u u Ill IO 

IO u u Ill 10 
10 u u Ill 10 
10 u u 10 Ill 

u u II zs 2S 
Ill u u Ill Ill 

10 u u Ill 10 
10 u u 10 10 
u u u u lS 
10 u u 10 Ill 

1«1 u u 10 "' 10 u u Ill Ill 
10 u u 10 Ill 

10 u u 10 IO 

10 u u Ill Ill 

n u u 2S zj 
10 u u 10 Ill 

Ill u u 10 10 
2S u u 2S 2S 
1S u u 2S 2S 
Ill u u lh 10 ... u II 10 Ill 

Ill u u Ill Ill 



"'·· " ... , .. 
MW-11 ............. ,. ..... , ........ 
MW-11 ..... ...., .......... ~ 
MW-11 .. ,.....,. ..... -= 
MW-11 .. Nlk•!Jlh.:~• 
~IW-11 ............... 
MWII A,-:_~_t_fL-..: 

MW-11 AIMhrA'\.'IM: 

MW-11 lk·~Ut!U .... Ihr .... -.: 

~tW-11 ..... ., ... .alp)fdll: 

~tW-11 lk.,. .......... ~ .. 

~tW·II ..., ............... .,..... 
MW-11 tkat. .. ~Ml~n.r..-....:~~e 

MW·II "',..z.n ........... ,_ ..... -...: 
MW-11 "'"l·l"lr·lft(L.., ....... , 
MW·II loo...:!·Etlo•""'··· ............ 
t.tW·II ........ ., . ..-. 
~W·II .. ,.....,,. 
MW·II llv)'..:.: 

MW·II .,. ...• " ......... 
loiW·II Lh·•-t ... l~lpl ........ 

~IW·II fhh.'tll&li:dl .......... 

MW·II lJih:.lliiUII ... 

M,.'·ll U..·dt·--
MW-11 .,. ........ ,.,......_ 
MW·II fhlur~• 

MW·II ~ ..... -=..: 
MW·II tk: ......... ..._..., .... 

~tW·II ll&:u..lllr..,ua.wto•a...• 
loiW-11 H.: ........... ., ............ 

NW-11 .................. -.....: 
MW·II 1-.k:IMICI.!.\-~~ 

MWII .... .p • .,.-
MW·II N·N••••tii·......,.&.INI't: 
loiWII N llhlrta~lf,.._.,~ 

MW·II N ........... oo: 
MW-11 N..,.llll:.,&:. 
MW-11 ~ ............... 
MW·II ....... ~ .. 
MW·II .......... 
MW·II .. , .... 
MW-11 I.!ATth.l.llftlkaA:..: 

MW·I~ l.!·lJit.W. ... ~-.: 

~t'A"·Il I '·l>t-.W..If,....,c-.: 

~tW·I! , .. !)~ .. ~ 

MW-Il .!,! ., ... ,.~f.(.'Mift .... ~J 

MW·ll :! .... _ ... r.-.-... .......... 
MW·I:! ! ...... r ...... ....-.... 
MW·Il ! .... Dk, ...... .-.. •• 

MW-11 ! ... ...._ ......... 

MW·I! l .... o... ........ 
MW·Il l.-l-o... ......... 
MW·I! !~t-._... ... .__ 
MW·Il 1-·--MW·Il ,!.( .... ~. 

t.t;w.u ,! •• "' loiW-11 !-~~. .... , ......... 
._tW-1! !·NMhwniM~K 

MW-1! !·Nnn.,... . .._., 

MW·I! \.1"·0...1•""'-., .... _. 
MW-1! 1·NHtu,,.rk~~~: 

AIIS\API: 

J \11~:\I....S1\~r& ~7 S • .,nrtlU~ RfM\Ifl~hlk·c. .. \.'b AI'I\SVtX' 

12~11~2 !!lhlll 

( 

•:-I .- - I.Q INI -·-...n. u u 10 

oqiL u Ul 10 
...,.__ u u 2S 
...n. II Ill 2S 

•""- u 10 

...n. II II 10 

...n. u u 10 

OlfiL u u 10 
...n. II II 10 

"11/!.. u II 10 

OlfiL u u 10 

OlfiL u u to 

"""- II u 10 .. u u 10 

OOfll.._ II II 10 .. u u 10 .. II u 10 .. u u 10 .. u II 10 .. u u 10 .. u u 10 .. u u "' 
""' u u 10 

...n. u u 10 

"""- u u 10 

oqiL u II 10 

1flll._ u u 10 

...n. II u 10 

IIIII-_ u u ID .. u II to ..,__ u II 10 .. u II 10 _..,. u II 10 .. u u 10 ..,. u u tO 

"""- u u 10 ..,. u Ill 2S 

""'- u II 10 

"""- u Ul ID ..,. u u .. 
...n. II liJ ..,.. u liJ 
...n. u lll 

•""- u lO ..,.. Un I "" ..,. u liJ 

...n. u 211 

""'- II 211 ..,.. u 211 .. u • .. u 211 .. u 211 
Ill u 20 .. u lll 

. .Ill'· II 20 ... u 20 ...._ u !II ..., u lll 

•PI- u llt 

.. IL u '" 

AppnuuC 
Mad-~ els-iftlallle Of'sllllicl 

._._ C ....... wai«M_.Ioriac 
A...tcu a..lcal Scnlcet NPL Site 

Crtlllll, IIIIIIMa 

_, - I.Q DO ....... ,_ -u Ul .. 
II w 10 
II Ill 2S 
u Ul 2S 
II Ul 10 
u Ul .. 
u Ul .. 
u Ul .. 
u Ul 10 
u Ill 10 

II Ill 10 
II Ill 10 
u w 10 
u w 10 
II Ill 10 l.O 

II w 10 

u Ul 10 
u Ul 10 
u Ill 10 
u Ill 10 
u Ul 10 

u Ul 10 

u Ill ID 

u w tD 

u Ill 10 

II w ID 

u w 10 

u w ID 
u Ill 10 
u Ul 10 
u w 10 
u Ul 10 
u Ill 10 

u Ul 10 
u Ill 10 

u Ill .. 
u Ul 2S. 
u Ill .. 

l.ll I I 10 s.o 
u Ul .. 
u UJ liJ 
u Ul liJ 
u Ill ,.. 
u Ill ~ 

1.0 I Jll .,. 
u Ul liJ 
II Ul • u Ul 211 
u Ul • u Ill • u Ill • u Ul 211 
u Ul llll 
u Ill • u w 211 
u w 211 
u w • u Ul lO 
u Ill lO 
u Ul so 

LV 
u 
II 
u 
II 
u 
II 
u 
II 
II 
II 
II 
II 
II 
II 
I 
II 
II 
II 
u 
u 
u 
u 
u 
II 
II 
II 
u 
II 
u 
II 
II 
II 
u 
II 
u 
u 
II 
II 
I 
II 
II 
u 
II 
II 

II 
u 
II 
u 
II 
II 
II 
u 
II 
u 
II 
u 
u 
u 
II 

( 

K-J 1.:-4 I.,._ 
uu -~- - I.Q .ll!t -·- I ......... 
u 10 u u HI 10 
u 10 II II 10 10 
u 2S u u 2S u 
II 2S II u 2S u 
II .. u II 10 10 
u .. II II 10 Ill 
u .. u II 10 10 
u .. u u 10 10 
II .. II II 10 Ml 
u tO II u 10 10 
II IO u II 10 Ill 
II Ill II u HI 10 
II Ill u u 10 10 
u 10 II II IO 10 

10 II II 10 10 
II ID II II 10 10 
u 10 II u ID 10 
u 10 II II 10 10 
u 10 u u 10 10 
u 10 II II 10 10 
u 10 u u 10 10 
u 10 u ll to HI 
u 10 u u 10 10 
II Ill II II 10 10 
u 10 u u 1<1 10 
II 10 u II 10 10 
u 10 u u 10 10 
u IO u u 10 10 
u 10 u u 10 to 
u ID II II 10 10 
u 10 II II Ill tO 
II "' II II 10 10 
II 10 u Ill m 10 

u "' u u 10 to 
II ID u II to to 
u ID II II 10 IO 
II 2S II II 2S ,, 
u to u II 10 ttl .. II 2) n 
u 10 u u 10 10 
II liJ II II liJ liJ 
u 210 u II liJ lll 
u liJ u u liJ lO 
u 211 u u liJ 20 

211 17 liJ 1.0 
II ,. II II • • u 211 u u 210 lO 
II llll u II 211 211 
u 211 II II 211 20 
II • II II • • u 20 u II 20 20 
II liJ II II 20 20 
u 20 u II 20 llll 
II 20 II II 211 20 
u 20 u u • 20 
II 20 II II lll • u so u II • • u lll u u lll lO 
u lll u u 20 :!tl 
u !Ill u u Ill "' 



\\r\1 ...... , .. 
MIA I! ~ o.-lJmmu ! u~~o:thtlrho:• .. 

M\\o 12 ~ KfttiiiUIItM.:h)'l-rl~t.:• ..... 11.:, 
MW I! -1 ( 'hfUfU· \ llt&:llt'f lpi~Dut 

MW 12 .I ('t.Jo•u.u.IIMk: 

M'W 12 & l'hlnloof•l'-'11 I rt-.nyl ~~~~~ 

MW I! -1 !'.Mh l•hnul 

MW I~ 4 Nt&fU .. hlhik: 

a.tw t! .. NIUitpfaL:tiUI 

t..IW I! ~4." .... .,. ......... ~ 

MWI! Au• ...... lth t.:r...: 

MW I! ,,,...., .. &: ..... 

MW I! ....... , .............. .:-.· 
MW-1! . ._..,., ..... ,.,.,.: .. 
MW 12 ,.._.,.,. .. hul"'•~.w 
MW-1! fk- .. ,.'(,.ll.llp.'f)'k.W 

MW I! lkflltlfo .. NIY~• ..... ·-...: 

MW I! IN-.t2-(1*•t-=&h.••J~'4.h.-: 

MWI:! hht ~-n.a..,, ... -&h,.u " .. ....,., 
t.tW-1! ht.""!-li\h)lh.::lt.}l,....""'-* 
MW-1! llul lklll)'lphllwi.ak 

MW I! , ... ,Not,-k· 

M\\-1.! ,.,.,.~ .. 
M\\·1! llt h ..... ,., .......... 

MW I~ Ut u-,-.l)lrNI"""* 

M\\ ~~ ''-"'•'•llo~.h).MM~v..,..:nc 
M\\' 12 IK"-.:•''""'·• 
MW 12 Uk.lh •lrltllwblc 

M\\ l~ l)m.:lh)lrJ.U..WI.: 

MY. I~ ............. d ... ·tto: 

MW I! llu.tt.:llc.: 

MWI! fkk.-.I* .. ,~.ICIIC 

MW I! Jl,·k.-.hl, .. ,ilul.aJM:IIC .. ,..,.l! lk-..,N.ot••Y~ot.IIIIC•&.Nk'~te 

MWI! ............ hll.'l ...... 

MW I! 1n .... · .. ICI.1.l-ul~tr'--.~ 
MW I! '""''"'''"'~-' 
MWI! N. Ntlfti'\U·d•·•-fll' .. )'l.tiiW.C 

MYt-1.! N NMfU"MIIIII'ht:a\l.ul~ 

MW·U N,.f"hdwk.lu.: 

MW·H Ntth~.,,.,M: 

~IW I! l' .. hw..-hlllfl ....... ll 
MW-1! ''"" ....... ""'~ 
MW·I! ... -. .... 
MW·ll Pr.:-.: 
MW tl t .!.4-Tn •. t•~._,"._ 
NW-1\ I . .!Ukhlo.,....,.,._-...: 

MW-l\ 1.\.l)khlolhlNalj,-...: 

"''-"·\\ 1.-4-0k.hh~~tttt.:an. .. 

MW-1\ !.!'-t,ll)lll'o(I..Chlufl..,tlfloM.._.I 

MW-1\ !A.3-Tu.ttklh!Phr.:•.a 

MW-Il l.~.t.-Tihiii!JRtph.:tM.a 

MW-11 !,,t.(M\.hlnml'ih.:wtl 

,fWil .!4-0in~L:Ih lr-hl:uul 

MW-n !A lJIMih-rt"'tklll 

MW-11 ! ... l)l ... htllt.Yt.'lk: 

M'A' '' .' t,..l)tmlt• .. ••....--.: 

MW 11 ! ( llfUIIllt.arlld ..... 'll~ 

MW 1\ ! ('bfoilfl'l't .. ·llu-1 

MW ll ! M._lll\lu-""11......_1~ 

M\\' I' ~ M.:&h\-1 .. "-'IMII 

t\11'\,\APL 
J \11~.:\1~1\Sl·,-· ..... 'io~rnplm~ llpl\lh~ht~t\.'\:b J.I-.\S\'OC 
1:!,~1~2 1~11 

t!.-... 1 I 

ll•Ma; ~-~ 1.1,1 1111 ._ ..... 
u!liL u ~· 
ufiL u lll 

•tilL u :10 

• /L u lll 

•!IlL u lll 

u)IIL u lll 

o!liL u 511 
o!liL u !0 

o!liL u lll 

o!liL u 20 

....... u 20 

...... u lll 
•)1/1. u 20 

••/1. u lll 

"""· u 211 

·•II. u :Ill 

•""· u lll 

o!liL u lll 

...... u :!II 

u!IIL u 111 

...... u 211 
uiiL u lll 

uiiL u :10 

"""· u 211 

"""· u lll 

u(l!l. u ;Ill 

"''L u l<l 

.(Ill. u Ill 

u)lll. u ltl 

•• n. u 211 

ultlll- u ltl 

u)I/L u :10 

"""· u 20 

•!IlL u lll 

u!IIL u 111 

ol'iL u 111 

oiiiL u :10 
u)l/l. u lll 
.,~~. u 111 .. ~~. u :10 

•)1/1. u so 
UJI/L u :za 
...... u :10 
oiiiL u :10 
11)1/1. u u 10 

tiOiiL u u Ill 

u)I/L u u 10 

"""' II u "' u)I/L u u Ill 

u!IIL u u 23 
u)I/L u u Ill 
ua/1. u u Ill 

~~~11. • u u Ill 

•!IlL u u 25 
u!IIL u u Ill 

•piL u u 10 

•tilL u u Ill 

uo/L u u HI 

••IL IJ u Ill 

u•IL u u HI 

( 

AppendlxC 
M••lmum Coacclllralialo oiSetlll•ol•lile OI'Juia 

Buell• Croulld"Water Mollilori. 

-

A.-ricM Ole-.. Senlcn NPL Slle 
cnmlh,J.._ 

l:-1 

~- 1.1,1 1111 Pdortl ..... 

u Ill !0 
u Ill :10 
u Ill lll 

u Ul :za 
u Ill lll 

u Ul ltl 

u Ul 511 
u UJ ~· u UJ lll 
u UJ lll 
u Ill 311 
u Ill 311 
u Ul 2111 

u Ill lll 

u Ill lll 
u Ill lll 
u Ill :10 
u Ill :za 
u Ul Ill 

u Ul l<l 

u Ul :10 
u Ul :10 
u Ill :10 
u Ill ;Ill 

u Ul lll 

u Ul ;Ill 

u Ul l<> 

u Ul Ill 

u Ul 211 

u Ill 211 
u Ill 211 
u Ill 211 
u Ul :10 
u Ul :10 
u UJ 211 

u Ul 211 
u UJ 211 
u UJ 211 
u Ill :10 
u Ul :10 
u Ul ,., 
u Ul :10 

2S I I 211 
u Ill lll 
u u 10 
u u 10 
u u Ill 

u \l 10 

u u IO 

u u 2S 
u u 10 

u u Ill 

u u Ill 

u u 2~ 

u u Ill 

u u Ill 
u u 111 
u u Ill 

u u 111 
u u Ill 

p 

-

70 

1.1,1 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
II 
u 
u 
u 
u 
u 
u 
II 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
I 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

....... l •:" ..... I IIIII"~ 
1111 .-.. ....... II- 1.1,1 llQ ·-··- l'dn'Uun 

u ~· u u !0 ~· u :10 \l u 211 :m 
u :10 u u lll 20 
u lll u u lll 20 
u lll u u lll 2U 
u lll u u 211 10 
u 511 u u !0 !0 
u !0 u u ~· ~· u 2111 u u ltl :za 
u lll u u lll 111 
u lll u u lll lll 
u 20 u u 311 20 
u lll u u 20 lei 

u lll u u Ill :!II 
u lll u u 10 10 
u 111 u u :too lll 
u :10 u u lll 211 
u 111 u u :!II 211 
u lll u u 111 l<l 
u lll u u Ill :!II 
u lei u u lll 20 
u lll u u Ill :!II 
u !II u u 211 ltl 
u 111 u u lll lll 
u !tl u u 111 211 
u lll u u lll :!<I 
u ltl u u lll :!<I 
u lei lll I I 211 :!II 
u lll u u lll lll 
u lll u u :!II lfl 
u 20 u u lll lll 
u lll u u lll lll 
u 20 u u 10 !tl 
u lll u u 211 lei 

u :!0 u u ll> lei 

u :10 u u lll lei 

u 211 u u 20 lei 

u 211 u u 10 :10 
u 211 u u 211 20 
u :10 u u :10 21> 
u !0 u u !0 ,., 
u 211 u u ltl 20 

20 24 lll 23 
u 111 u u lll 20 
u 10 u u 10 10 
u 10 u u 10 10 
u Ill u u Ill IU 
u Ill u u Ill tn 
u Ill u u IU 10 
u 23 u u 2~ u 
u In u u Ill Ill 
u Ill u u Ill Ill 
u HI u u Ill Ill 
u 23 u u 2S 21 
u Ill u u 10 10 
u IO u u 111 Ill 
u Ill u u Ill 111 
u 10 u u Ill 10 
u Ill u u Ill 111 
u Ill u u 111 111 

( 



Wd ...... ,.. 
MW·I\ !-NMtu..,ul-.: 

MW-1\ ! N.u• .ar.: .. JI 

~IW 1\ t.\'.lJhi••••IIL"W..a...: 

MW I\ , .............. 
MW-1\ .. .,..U.tutt-!·-.•~~*• .. 
MW-11 ...... _ ...... ,.. .... , ...... 
MW-1\ .a.e, ........ ,.~ .... 
.vw.lf •n• .. -
MW·Il ........... ..-.w . ....., .. ,,,,.., .. 
MW·ft 1-U.-..... 

MW-1\ .a-NIIh.....e..: 
~tW-1\ ·--... " ... t.IW·Il *" .............. 
MW-11 .... ~ 
t.IW·I\ Alllht.M.··-..,: 
t.tW·f\ fkw.t(;a ......... 

t.IW-1\ .......... _ 
t.IW·I\ • ..,. .. hilt. ...... ........ , u.-... ~ ......... _, ..... 
MW-1\ .......... "-......... '""H'Jok_,.,_ 
MW·H "'"'2.c·w.. .. .-n-:•• 
... ,.. II .... ].tilt, ... , .......... 
,.. .... n ....... ..,~ 
M..,., .• J\ 4 ............. 

MW·I\ t'IIIJW~ 

AIW·Il ·-···""'·--t.IW-1\ ........ 1,........,._ 
~IW·ll ..... ,. ................. ._ 
~IW·ll IW..-wt .. WMI 

t.tW-1\ I 

MW·Il 
,._.., __ 

t.fW·I\ ........... 
MW-n ........ ........ lkw.,llklh~ 

MW-n tk· ........ ,.....a..:.w 
MW·II ·~-...... 
MW·II ·~--.. ~ ........ ~-·•.1.--
l.tW·tl ........ "' .... 
MW·II N--·-.... ..,..._, ........ N·-oollflo!oolo-
~IW·II N_lo.._ 
MW·II N-,... 
MW·II .,~ ......... -... 
MW·II --MW-11 1-.t 
MW-1\ r,.. ... 
MW·I~ l.l.-1-Tt.__....., 
MW·I4 IJ·U..tofo--
MW·14 1.1·01. .. _ 

MW·I4 1.-1-l>o.W.-
MW-14 !.l ..... ,.. • ..a. .......... 
MW-14 ! ..... \.,, .............. 

MW·I· !.4,6·1• ............. 
~IW·I4 ! .... o... .......... 
MW·I" !.4-Dnoo· ........... 

t.tWI .. ! ~.f>t .. u,...._ .... 
~tW·I4 ! .... lJtatltollll ...... 

MW·I..& :t.I>UIIIIIIM ..... _ 

1\IISv\PI' 
J \I~'~._.~Scp 'fJ S.m1plma; R('l\lli~hi~IL'\:1\ ~ob\SVlX. 

l~~~04~ ~21Nll 

( 

K-1 
~ - I-ll_ ~ -·--..,.. u u 1S 
10111. u u 10 

.,n. II u 10 

10111. u u n 
ooiL u u lJ 
.,n. u u .. ..., u u 10 ..... u II 10 ... u u Ill 

0[111. u u Ill .. u u JS - u u u 
...... u u 10 

ooiL u u 10 . u u HI ... u u 10 ... u u ltl ... u u IO ... u u Ill ... u u 10 
..,.; u u Ill ... u u Ill 

"" u u Ill 

o;J u u ,. 
..,.,.,_ u u 10 

IQI/I. u u HI 
o;JL u u 10 

IQI/I. u u 10 
o;JL u u .. 
IQI/I. u u 10 

• u u 10 

o;J u u 10 

...... u u Ill .. u u Ill - u u 10 .. u u 10 .. u u .. .. u u .. ... u u .. .., u u ID 
11(!11. u u ID ..,.. u u .. 
o;J u u .. 
Will u u HI ., u u JS 
11(11 u u .. ... u u 10 .,.. u u HI .... _ u u 10 ..,. u u 10 

ooiL u u 10 
WI. u II 10 

...... u u .. 

.,.,... u u u 
o!IIL u u "' .,II. u u .. 
ooiiiL u u 10 

"""· u u 2S 

•""· u u ID ... ~~. u u Ill 

AJIPCIIdiaC 
Mali,_. COIICelllnllioa flls-1......._ Qraaaies 

118MIIMC ........ _ftl .......... 
!> ... ..a. a.-iaiA Senien NPL Site 

Crllllfll,..,._ 

•=-a - I.Q 1111 -·--u u u 
u u 10 

u u 10 
u u JS 
u u lJ 
u u 10 
u u 10 
u u .. 
u u 10 
u u 10 
u u u 
u u JS 
u u HI 
u u 10 
u u 10 
u u 10 
u u .. 
u u 10 
u u 10 
u u •• u u .. 
u u tD 
u u 10 
u u Ill 
u u HI 
u u HI 
u u 10 
u u Ill· 
u u .. 
u u IG 

u u .. 
u u 10 
u u .. 
u u Ill 
u u 10 
u u Ill 
u u .. - u u .. 
u u .. 
u u .. 
u u .. 
u u .. 
u II .. 
u u 10 
u u ., 
u u .. 

1.0 I I .. 
u u .. 
u u .. 
u u 10 
u u 10 
u u 10 
u u 10 
u u JS 
u u .. 
u u .. 
u u .. 
u u lJ 
u u Ill 

u u 10 

-

J.tl 

n 

( 

.. _. 
u.t IICl 
u u 
u u 
u II 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
I 

u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u II 
u u 
u u 
u u 
u u 
u u 
u u 

u u 
u II 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

~· I ........ -·-- - I.Q DQ a-tl.- ~--JS u u ,, lS 
10 u II Ill Ill 
10 u u 10 Ill 
JS u u 2S u 
lJ u u 1S 2.1 
Ill u u IQ 10 
10 u u 10 Ill 

10 u u Ill 10 
Ill u u 10 Ill 
10 u u Ill 10 
1S u u u u 
JS u u u 2S 
10 u u Ill 10 
10 u u 10 10 
10 u u 10 10 
10 u u In 10 
10 u u 10 10 
10 u u ID 10 

10 u u In 10 

10 u u 10 10 

ICl u u ID Ill 
10 u .u IO In 
17 lO I I 10 17 
HI u u Ill 10 
Ill u u 10 10 
10 u u 10 10 
10 u u 10 Ill 

10 u u Ill 10 
10 u u 10 10 
10 u u Ul 10 
HI u u Ill 10 
10 u u Ill 10 
10 u u tn 10 
10 u u Ill to 
10 u u Ill IO .. u u tn to 
Ill u u 10 10 
Ill u u 10 10 
10 u u 10 10 
10 II u 10 Ill 
Ill u u 10 Ill .. u u .. 10 .. u u Ill IU .. u u .. In 

u u u u 2S 
10 u u 10 10 .. 7.0 I I Ill 21 
10 u u 10 10 
10 u u ID In 
10 u u 10 10 .. II u Ill '" .. u u 1n IO 
10 u u 1n _llJ 
JS u u JS JS 
10 u u 10 Ill 
10 u u Ill Ill .. u u 1n 10 
2S u u 2S 25 
Ill u u 10 Ill 

Ill u u IQ Ill 



w .. ,. ...... , .. 
MW·l~ ! \h\tlfiNI~~itw~ll!: 

MW-14 :!-('hi.-•1('11~ .... 

-.rw-l.e !Mo.:t.l•lt...,.......a.."ht,: 
MW-1 .. !-MI,:\II•'f'I~'!RI.& 

MW 14 !-NIU1WIIIIIR&: 

t.IW-1.& !-NIIhlftfll.-..... 

MW I.e \,\'.lJkhlulllb..'llltdllll!o' 

MW-14 '·NMnto~~nhiW 

MW-14 .. _,..,,...., ... z .... 1b,.~•··• 
MW 14 ................... , ..... ,.k.'lh..'f 

MW·J" ... ( ......... 1-llll."dw.._ ... 

~tW-14 ... , .... ,~ 
MW-14 ... C"Nt .............. ,.,. • ., 

MW·I• .. ~ ... ~ ......... ~ 
MW-I.a 4-N..,_ ... ,I-.: 

MW-I.a .f·N-.I(Ih.:•• 
MW-14 "'-.. ~-
MW-14 A.<""f'~Mh)~"" 
MW-1 .. AuiN~\.--

MW-14 H.,-.,.-;t ...... lfiiL'l:lll:' 

hiW·I" tk., ..... ,,.,.:-.: 
,.\\" ..... tktLI1.tf.hM\\tnl..._-w 

MW-1-1 th:.., .. ,, ..... lf"..,rk•· 
''~'-14 lka.niCiriHhf•lf .... _. 

M\\.'·1" tlt'o(l-(,...lh-.:lltlatayta~m.....: 

MW·U hNl.('ltl.lh~~)c-lhL'f 

~tw.t.a ... ,(2-t:lh lh&:lLyiJIIIfl&h.d..t\.' 
MW.(.I Hu.l ~"~ .t~~~La.+.o.: 
MW I.e t".uh.tl••l,· 

MW-I.a (lily ... -.· 
M~·.r.a ......... )lpl-

MV."·I.a ,,. .... ,, 1-fllh.al..tk 

ww .... ...........,. .............. -.:. 
liot\\o" .... lhht...,. ....... 

MW·I.& 1 ........... -
MW-IA l)tlla:Ut,.tphfh.l6illl: 

MYt-1~ .................. IN: 

MW-I.a ,. .. .," .. 
MW-1~ fk·-..:hkNtlb&:lll\.1li&: 

M'W-I.a .................... we..: 
ww.J.t lk~hkNI"-")'&:.~IIWIIk:IIC 

tr.IW·I-' ................ ~~h..: 
MW-1.1 11Mk•l(l . .!.1-u.l}Cl)I~QI.: 

MYt-l.a l~'flhlti•NM: 

tr.t'W'., .. N·MM,.,_ .. , ... ...,....,&..IItlew 
hJW.J.t N·NIU,naldlf'h-:•JiottiU.: 

MW-t.a N~...: 

~IW·I· N,.,...., .. ,._. .. 
t.f\\'.f .. P.:-..."ft .. ••~-·•et 
MW-14 l"hh. ........ ..:n.:-
MW-I.t ....... "",. 
r.tW-1< [o....-.. 
MW·I~ l.l.4-Trh lllo""""'·•,c•~ 
MW·I~ I )•flktll!No""-"•'''11&: 

MW-1~ ...... , •• ,.,th:.fl:tw 

MW I' 1.-&-llh.lai.Ni•hr.:•l..:lll..: 
M~·l\ tl' .... ,."'~ J.n ... ,..,..,....., 
MW-U ! .... 1.tu .. hlo•l_!'f't~~·•fl 

tr.IW-1:\ 1.4.~t-Tlhllkot•'f'hc•••l 

MW·'' :..~·l>khlun•('f...-hl•l 

AIISV\PE 
J \I !~~\f).J!\S~·'" ''7 1\..mll'ltn~ Mrl\lh~hl-,...\~.Xb :th\S\'t )(' 
t!~~u-•! ~!I 

.: ...... 
UMI M-M I.Q IIQ ........ 1.-

01111. u u 10 

111/L u u 10 

"f/1. u u Ill 

"""" 
u u 10 

"f/1. u u » 
111/L u u 10 

.,n.. u u ·an ..... u u 15 .,. u u 2J 

"""" 
u u 10 

111111. u u Ill 
.,n.. u u 10 

lllliL u u 10 

oriL u u Ill 

111111. u u 2S ..... u u » 
"'IL u u 10 

111111. u u 10 

or/1. u u 10 

uoiL u u 10 

.,II. u u 10 

"""" u u 10 

""" u u Ill 

uliiL u u 10 

olfiL u u 10 

•IIIL ll NA 
•IIIL I u IO 

ult. u u Ill ..... u u 10 

_"'lL u u 10 

""' u u Ill 

01111 u u Ill 

""" u u '" """ u u 10 

olfiL u u Ill 

•oiL u u 10 

_llf/L u u Ill 

or/1. u u Ill .. ~~. u u 10 

olfiL u u 10 

u/1. u u ICI 

Ofl\. u u Ill 

•oiL u u Ill 

Ofl\. 0'11111 I NA 

""" u u IO 

""" u u Ill 

"""" u u 10 

"'IL u u 10 

_llf/L u u z, 
ulliL u ., 10 

uf/1. u .. 10 

"""" 
u 10 

"f/1. u 10 

•IIIL u u 10 

llf_/L u u 10 

"""" 
u u Ill 

or/1. u u 10 

"'''- u u lS .,.. u u Ill 

~ u u Ill 

AppndbC 
Mnl""'m C~liCIII al Setaivolellle OrJIIIIia 

Buelboe Croulldwaler MOIIilori"' 
Anvrlcaa Cllemlclll Senlas NPL Site 

crtmdt,llldiMa 

1>:-1 
M- I.Q DQ -·-- -u u 10 

u u 10 

u u 10 

u u 10 

u u ,, 
u u 1·1 

u u IU 

u u » 
u u u 
u u 10 

u u 10 

u u .. 
u u 10 

u u 10 

u u 2J 
u u 2J 
u u 10 

u u 10 

u u I 

u u IH 

u u 10 

u u IO 

u u IO 

u u 10 

u u 10 

u u IO 

u u 10 

u u 10 

u u Ill 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u It 10 

u u IO 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u .o 
u u 10 

u u 10 

u u 10 

u u u 
u u 10 

u u 10 
u u 10 
u Ul 10 

u Ul 10 

u UJ In 
u Ul 10 
u Ul ID 
u Ul z' 
u Ul ICI 
u Ul IO 

p 

H• ... J 
I.Q DQ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

l 

·=-4 .......... 
-·~·- - I.Q llQ -~ ...... Udft'i .... 

Ill u u 1(1 Ill 
10 u u 10 Ill 
10 u u In Ill 
1(1 u u 10 Ill 

75 u u 2' » 
Ill u u Ill 10 
10 u u Ill 10 
75 u u u » 
2J u u » 2J 
10 u u 10 10 
10 u u Ill .10 
10 u u Ill 10 
10 u u 10 10 
10 u u 10 10 

2J u u 15 2J 
2J u u 2J :15 
10 u u Ill Ill 
10 u u Ill 10 
10 u u Ill Ill 
10 u u Ill Ul 

10 u u In 10 
Ill u u 10 10 
IO u u 10 Ill 
Ill u u 10 10 
Ill u u Ill 10 
IO u u 10 ll 
II 10 I I "' II 
Ill u u 10 10 
10 u u 10 10 
10 u u 10 10 
10 u u Ill 10 , .. u u Ill 10 
10 u u Ill 10 
10 u u m 10 
In u u "' 10 
10 u u 10 10 
10 u u Ill 10 
10 u u 10 10 
10 u u 10 10 .. u u "' 10 
10 u u 10 Ill 
10 u u 10 10 
10 u u Ill 10 
10 u u IO m 
10 u u 10 IO 
Ill u u ID In 
10 u u 10 10 

10 u u Ul Ill 
2J u u , 2J 
.I u u Ul 10 
Ill II 10 II 
10 u u 10 10 
Ill u u 10 10 
Ill u u 10 10 
10 u u 10 10 
10 u u IO 10 
Ill u u IO 10 

l' u u l~ l' 
IO u u Ill Ill 
Ill u u Ill Ill 



w .. u "..., .. 
MW-U !.-1-U.Na:tll\tph,:•uf 

MW-1~ ! . .&·O.llt ......... 

MW-1\ ! ................. 
MW-1\ ! .• Oaafhllll ........ 

MW-t\ !t.,. •• ~-.w: 
MW-1\ !-( .................. 

MW-J\ ~ W..11w ............... ... .,._, .. 1 w-. .. .._ .... 
M¥1'-l~ ! NMI".IIIIIMII: 

MW-11 ! Nllh ... lr.:lllll 

•• w ... ,_, ........... th:., ..... 

MW-1\ lNM~ 

NW-J\ ... h-O..Ut~!--.~·· 
MW-1\ ~-.,.., .............. ""' 
MW-1:\ 4<1•••~'-_,..,....., ... ., 
.. tW-1:\ .. , ....... ---
MW-1:\ .. ( ............. ""'**'" ~·· 
PtfW.f.'t ·-tlph, ..... 
ht'W-1\ ~ N~~~tu.-11..: 

MW-1'\ -INMIIA ... II 

MW·I' ........ .........._ .. 
.. tW-1\ Au:I!WIIhdt It:-. 
MW-1~ AIIIW•~~ 

r.fV.'-1\ lk·~tnlll• ........... 

••w l' . .., .... "" .. 
r.tW-U fk·alufft,.,.....W-.: 

MW-1\ ..., .......... --
MW-1\ tt..·IWUI~IIhtlw.-:-.: 

MW-I't 0.-<2-C"w. ......... ,--
MW-1\ hl..tl.('ltlnf•---11 ca:r 
MW-1~ o.-el-Erll ... a,l~ 

•'"''-I\ .... ~ .. .,,_..,. 
MW-1~ ,-.....,,~~~.: 

MW-1'\ nw,.-"" 
MW-1\ ....................... 
II.IW-U u. .• .:.-.1) ........ 
WW-1~ ...... ..," ......... .a:dil!' 

MW-1\ Utltt."altlllllf.lll 

MW-1\ 1 .................. 

,.fW-11 I. 
NW-1'\ .. ,....,.... 
tdW-1:\ l·tu...-.: 
MW-1~ ................... ..,.:-= 
t.IW-1~ ..................... 
MW·I.' lk-... .......... ~~ 

MW-1\ u~w.. .. "'-=....._ 
MW-11 l~'allll.:!.l-tlllftNN 

WW-11 ............... 
MW-IS N-N...,.._.._.,.~ 

ww.u NNillo"'--
MW-1.1 N ........... 

WW-IS NMh..._,,._ 
MW-1, r.·-··-· MW-U ,.w..,...:• 
MW-1~ ... ~ .... 
MW-1\ ,., ..... 
MW·I· I ~.4-Ttki ........... A:RI: 

ll.tW-Ut 1.~ O..hllth ...... l&:.: 

t.tW-tll fi.IJkMIIh.,_, .. ,,...,.,. 

MW-Ia I .. Dkl .. ••lk•l~n.: 

AIIS\API' 
J.\1 !~!\1,..:\S!:r' '17 S.am(ll•n~ Rrt\thgh(Xa .. ~b.,b\SV()(" 

1~!\:4)..\! 2~1Nll 

~~-· ~ - I.Q IIQ 
_.._ 

QIL u u 10 

•Ill u u zs 
QIL u u 10 
Ill/!. u u .. 
ollll u u 10 
Ill!/!. u " 10 
1111/l u u .. 
llfll u u 10 

lrfll u u zs - u u 10 

•JI u u 10 
Wll u u zs 
Of! u u u 
Wll u u 10 

"'Il. u u 10 
llfll u u 10 

..... u " Ill 

vo/1. u u 10 

ollll u u zs 
Ill!/!. u u 2S 
1111/l u u 10 

Ill!/!. u u 10 

QIL u u 10 

Ill!/!. u u 10 

ollll u u 10 

111!1!- u u 10 

"""' 
u u 10 

~ u u 10 

ollll u u 10 

oil!- u u 10 ..,. u u .. 
llfll u u 10 

u/1 u u 10 

u/1 u u 10 

011111 u u 10 ..... u u 10 

llfll. u u 10 ...,_ u u 10 

ollll u u 10 

llfll. u u 10 
ollll u u 10 ... u u 10 ... u u .. - u u 10 .... u u 10 - u u 10 ... u u 10 .. u u 10 ., u u 10 - u u ID ... u u .. ... u u .. - u u 25 ... u u 10 ... u u Ill 
QIL u u 10 

•fll- u u 10 
utUl u u Ill 

.,n.. u u Ill 

••ll u u 10 

Appcildia ~ ( 

Maai-• c--.fiiSaol ........ Orpllia 

,_ 

lluciiM c ......... Melli .... ... 
A-.icu a.-ial s.mc. NPL Slle c..-..,...._ 

~~-~ - t.Q IJQ 
_.._ 

u UJ 10 
u UJ zs 
u UJ .. 
u UJ 10 
u UJ .. 
u UJ 10 
u UJ .. 
u UJ .. 
u Ul zs 
u UJ Ill 

" UJ 10 
u UJ zs 
u UJ zs 
u UJ Ill 
u UJ 10 
u UJ .. 
u Ul 10 
u UJ 10 

u UJ u 
u UJ u 
u UJ 10 
u UJ 10 
u UJ 10 
u Ul 10 
u Ul 10 
u Ul HI 
u Ul 10 
u UJ 10 
u UJ 10 
u Ul .. 
u UJ 10 
u UJ 1ft 
u Ul .. 
u UJ 10 
u UJ Ill 
u Ul 10 
u Ul 10 
u Ul 10 

u UJ Ill 
u Ul 10 

u Ul 10 
u UJ 10 

u UJ "' u Ul •• u Ul .. 
u Ul 10 
u UJ .. 
u UJ 10 
u UJ Ill 
u UJ .. 
u Ul 10 
u Ul Ill 
u Ul 25 
u UJ 10 

I Ul Ill 
u Ul 10 
u u .. 
u u 10 
u u 10 
u u 10 

- ~-J 
LQ IIQ 
u u 
u u 
u u 
u u 
u u 
u u 
u ·u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u Ul 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

u 
u u 
u u 
u u 
u u 
u u 

1!-~ ......... -·-- - I.Q IIQ -·-- .,.....;_ 
10 u u 10 10 

zs u u ,, 25 
10 u u 10 1n .. u u 10 "' Ill u u 10 Ill 

ID u u 10 10 

10 u u 10 Ill 

• u u 10 Ill 

zs u UJ u u 
10 u u .. 10 
Ill u u ID Ill 
zs u u u zs 
~ u u 2' u 
10 u u 1n 10 
10 u u 10 Ill 
Ill u u 10 10 
10 u u 10 10 
10 u u "' 10 
zs u u ,, 2S 
zs u UJ zs 2S 
Ill u u Ill 10 
10 u u Ill 10 
10 u u 10 10 
10 u u 10 10 
10 u u 10 10 .. u u 10 HI 
10 u u IO 10 .. u u 10 10 
HI u u ID IO 
10 u u ID 10 
10 I u :n :n 
10 u u 10 10 
10 u u 10 10 
10 u u 10 10 
Ill u u 10 IO 
HI u u 10 IO 

10 u u 10 10 

10 u u 10 Ill 
Ill u u 10 -~ 10 u u 10 10 
10 u u 10 Ill 
10 u u 10 10 

•• u u 10 10 .. u Ul 10 10 
10 u u In 10 .. u u HI Ill 
10 u u. HI 10 .. u u 10 10 
Ill u w 10 10 
10 u u HI 10 
10 u u 10 HI 
Ill u UJ 10 10 
2S u u t5 25 
10 u u 10 10 
II 16 Ill .. 
Ill u u 10 10 
10 u u Ill Ill 
IP u u Ill Ill 
Ill u u Ill Ill 
m u u '10 Ill 



"""'' ANI)'I• 

MW Ul ! l'~u. N"-l-Chlnn~~~:l 

M\\ Ul !,4.~- Ttt.hlotft.P~•tl 

MW IIi !A,h-Tu,l ... .,, .... .,. ... 

M\\ IK J,.i.t>.~..hh'll'f'IIM:hul 

MY. Ul !.4-()lu~·tla IJ>IL"IInl 

MYv 'tli !.4·0ulUltlfll"-fMII 

MY.. IK !,4-0.mlttlloliU.:tk: 

MW IM ~ .r'l- buulhll•ll~~ 

MW IJI ! ("hlllft ............ ~IM: 

MW·III ! (lak ............ 

MW Ia !llkiiY.I-1,;"' 
MW·II l-M.:.a. ·lf*:•tl 
MW II ! Neuu • .nal ...... 

~IW-11 !NIU\'(111.,.,.., .. 

11W II \,1'·0...1a .. uh,:.,hl-.: 

MW IK '·"llllwt~llllll: 

MW-IK 4 •U.••un·!-n-.·dt~litl-.:••1 
MY. II 's, ...... ,.e.: .. ,, ~· k ...... , 
MW II -4 l"""••t-'·~th) ............ , 
MWIII 4-(1al.wu.-tl• 

M'-' IJI -l·lllbtll'lll.'•)'l·l'l~~:• l~:d ... r 

MW·IX ... Joklh~"*'-.... 
MW·IX ~-NIIhWIIIhn.: 

M\\o HI <·N""'""'"'~ 
MW·IK Au:~_. 

M'\111'·\ll. A..:cUDhlh,ll:...: 

MW-UI .-\1lllw.a~o.·u~ 

MW IX Ji~IU'IIC.UMldlfoM.CIII," 

M¥1-llt u.~..,n4.&,.ytl:ftl.' 

M\\o·UI H~o.·•ltiChllhull'..,ld~.,: 

MW·UI fkllltl411,h,l~f)'k.'lllo: 

M\\ IK lkWtiClltNur..mh:-...: 

MW-IK ht~l·llaklh-.1hi&)'Hit.'1h.MIC 

MW lK ht'14l·<lthlft-.."thyiJtO~r 

MW II "'"'l·Eihlh<ayl_...., 
MW IK Uutyltl..·••').,..h.il.tk: 
MY, IK c ... tt.unk 

l.IW-IK n.,.,..,.., 
........... ......... ~ 
l.IW-IK ,,. ....... ,w~r~~-.a..a.: 
t.t'W·ll I )b:lli•IC•JiliMMhrA-.:IW 
M'lr."·Ul ·~..,. ....... 
MW·IK 1 .................. 
MW IK .,. ......... )~ 
A.IW·IK ............. .:-.: 
MW II , ..... -... 
NW·II .k ....... .,. ..... , .. -.: 
MW·IK ..... _. ............... 
MW-IK ··~-...••••-.:)'"la~....a..:...: 
MW-Ut lk .... tlk .. \11:..._. 

MW·I~ lud!o.'ftut I.~. '·u,IP't'fciM: 

MW·ll'. hl ... ltllllll!" 

MW Ill N-NIUu~tHJI·ll·l'lfllf'\'li&IIIUM.: 

MW IM N-NMr••~"hpl~e11 t .. u•n.. 
MW·IM N.........,..., 
MWIII Ntu·ut\.·nrclll: 

MW 13 l't:l""'""'•"' .......... a~ 
MW IK l't~~.:nMtllu~·•.,. 

MW IK l't ... ·nul 

MW lr. ''1C11C 

AIIS\.\1'1. 

J \1~~!\1).1!\t;·· ''1 '\.unplml! Rpl\lhl!hl":l~'\:1.\ llh\SVOC 
I! 't!O.-& ~ ~ ~ 

t:"cat 1 
u ..... M ..... IAI ~ -·--•J<IL u u Ill 

•tUL u u u 
...... u u Ill 
uJ</1. \l \l '" utUL u u Ill 

uJ</1. u u 2S 

•JIL u u Ill 
...... u u Ill 

•JIL u u 10 

•0111. u u 10 

uJIL u u Ill 

uJIL u u Ill 

•JIL u u u 
•0111. u u Ill 

uJIL u u IO 

••IL u u 2S 

••"· u u 2S 

"""· II u Ill 

•JIL u u 10 

•tUL u u In 

•Jill u u 1<1 

•0111. u II IO 

•tUL u u 2! 

•J<IL u u 2S 

oJIL u u Ill 

•oiL u u 10 

u,UL u u 10 

UJIL u u In 

•tUL u u In 

••IL u u Ill 

u[IIL u u Ill 

u,.JL u u 10 

•JIL u u 10 

•JilL u u 10 

•JIL I u 10 

oJIL u u 10 

UJ</1. u u 10 

oJIL u u 10 

""L u u 10 

•oiL u u 10 

UJ</1. u u 10 

""L u u 10 ...... u u 10 

•tUL u u 10 

uJIL u u 10 

UJ</1. u u 1n 

oJIL u u 10 

uJIL u u 10 

•tUL u u 10 

...... u u 10 

IIIII- u u In 

uJIL u u 10 

•0111. u u Ill 

•oil u u In 

•JilL u u 10 

••IL u u 10 

OOJ!IL u u 2S 
uJiL u u In 

•[Ill. u u Ill 
u/L u u Ill 

Appelldlx C 
Ma•iMIIDI C_.,..._ ofSenol•ol•lil~ Orpnics 

Basdlne Grouadwat« MoaiiOri"' 
Alfteriaq Cllelnlal Serwlal NPL Sll~ 

cr1m~~a, lnd'-• 

t: .... ) - I.Q JIQ -~-- ·-u u 10 

u u u 
u u 10 

\l \l 10 

u u 10 

u Ul u 
u u Ill 

u u ool 

u u 10 

u u 10 

u u 10 

u u 10 

u u u 
u u 10 
u u In 
u u u 
u u 2.' 
II II 10 

u u 10 

u u 10 

u u ~,, 

u u 10 

u u 2S 
u u 2S 
u u 10 
u u IO 
u u 10 
u u 10 

u u IO 

u u 10 

u u 10 

u u IO 

u u Ill 
u u 10 

u u 10 

u u 10 

u tl 10 

u u Ill 
u u Ill 
u u 10 

u u In 
u u IO 
u u ID 

u u IU 
u u 10 

u u 10 

u u 10 
u u 10 
u u 10 
u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u 2S 
u u In 

1.11 J In 

u u Ill 

.: .... J 
I.Q JIQ 

u u 
u u 
u u 
\l \l 
u 1J 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u II 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u Ul 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

u 
u u 
u u 
u u 
u u 
u II 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u u 
u Ul 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

( 

t: ..... Ill ...... .,....., ....... lln411l I.Q JIQ Ddc<t 1 ..... 11 l"-'"'lhlft 

Ill u u "' Ill 

lS u u lS lS 
lU u u tn Ill 

Ill \l \l tu Ill 

1n u u Ill Ill 

u u u :!.~ 2~ 

10 u u 10 IU 
IQ \l u 10 Ill 

10 u u Ill In 

Ill u u 10 Ill 
Ill u u Ill "' Ill u u Ill 10 

u u u 2~ 2S 
In u u Ill IU 
1n u u "' "' ~.~ u u 2~ 2.' 
u u II 2~ 2~ 

10 u II 1n "' Ill u u IU Ill 

Ill u u 10 Ill 

10 u u 10 In 

Ill u II Ill In 

D u u 2S lS 
u u u 2S 2S 
10 u u 10 Ill 
10 u u "' Ill 
In u u Ill Ill 

10 u u 10 Ill 
Ill u u Ill Ill 
In u u 10 Ill 
IO u u Ill In 

In u u 10 10 
10 u u 10 ID 
10 u u 10 10 
IS u u In IS 

10 u u 10 10 

10 u u HI Ill 
10 u u 10 10 
10 u u 10 10 
Ill u u 10 10 
to u u 10 Ill 
10 u u Ill In 
10 u u 10 lo 
10 u u 10 10 
IO u u Ill tn 
10 u u 10 In 
IO u u Ill In 
10 u u 10 IO 
10 u u 10 10 
10 u u In 10 
10 u u 10 Ill 
Ill u u Ill 1n 
10 u u Ill II 
10 u u 10 10 
10 u II ID 10 
In u u 10 In 
u u u u 2S 
10 u u 10 10 

10 21 "' 21 
I <I u u lol Ill 



Woll A-'lto_ 

... -.. ~ L! • .&·T• ...... _..,-.:-.: 

MW·IItl 1.2-0... .... ~. 

MW-1'1 1.1-Dk ................. 

MW-1"1 ..... IJk ....... ...,.,. .. 

MW·IV !,l·..,,~looii·I'No'!''l""l'"""' 

MW-1'1 !,.&.'·Tn~lllu•~ll 

~IW-IV : . .t•Tr-tllt.•~~ 
t.IW-I'f :! . .a.OkW.Ih ..... 

• htW 14f :!.-1-IJu•~rr:ilh..._ ..... 
MW·I., H-1--10~ 

MW-1'1 ! .... o..er ........ 
... w .... !Jt,b.wt.lll ....... 
MW-1'1 !..( .................... 

MW-1'1 !-CW.··--tl 
MW·I'I !·M.: 
MW·I'f !--~ 
M\rt'-.1'1 !·NWt ....... 
•IW·I¥ 1·-....... 
NW-1'1 

,_, ...... _...,_ 
MW·I"I '·"·-WW-1•1 .... O....to:!·•lllrlflr..•• 
MW-IV ..... , .... ~······ MW·I'~ .,."'., ... _1~-....,.... .... 
MW-1'1 ... ,,... .. ,~ 
MW-1'' ... n.a. ... ..-. f ....... ,." •• 
MW-JY -~---.......... , 4---t.IW-I•.t -~---· "tw-r•t "'--MW-1'1 ,. .. ~-
MW·I'I ~ ...... 
WW-Jt~ • .,.u....,.a:~~:~~~~ 

MW-IV -··-.. ..,.,. 
·-~--t.tW-Iv 
.... _,.,.._. .... ,_ 

MW·I~ 

·-~-liW·I~ ~-<-··-~•w-rv .... 2·1 ............ -
•IW·IV '-!l·t...,....rl""""""" 
MW-tY ... .l..., ... -
MW-l11 ,.,....,.~~.: 

r.nrt·l'' .... p. .... 
)1\fr.Jll ·-···""'•-...... 
t.IW-1'1 ·-·~···~ t.IW-1'' ·~., ................... 
t.IW·llf u..-.., ....... 
t.IW-1'1 I 
t.t'W-1'1 I 

t.IW·l"' --t.t'W·IIIrl --lof'N·I" fkllia........, .... 

MW-t~r~ ..................... 
MW-Ilf 11<---..--
MW·I• ---liW·I¥ -·l.l.\.·>1-
t.IW-I'f .......... 
MW·I• "'""'""""''"__,._ MW·I'f N·NMh•wldNthr,:•y....._ 

~IW-1"1 N.-..k_. 

MW-I'f Ntuuh;nh:..: 

AIIS\,\I'J: 
I II ~~~~1-!l\S.:p •17 S.un1•hnt Rl•llh~hO.:""b-•I•~W!X' 
1:!~11).1~ 12\HU 

c .. 

·-· ~ ·- I.Q IICI -·--10111. u u 10 ... _ u u 10 ... u u 10 

• u u 10 .. u u 10 

• u u u .. u u "' • u u IU .. u u Ill .. u u u .. u u HI .. u u 10 .. u u 10 - u u 10 

• u u 10 .. u u 10 .. u u , .. u u Ill .. u u IO .. u u u .. u u u .. u u 10 - u u 10 .. u u 10 - u u 10 .. u u 10 .. u u 25 .. u u u .. u u .. ... u u Ill .... u u Ill .. u u In .. u II .. ... u u 10 
_ .. u u 10 .. u u Ill - u u 10 

filii II liA - J u Ill ..... u u 10 .. u u .. .. u u Ill .. u u 10 

• u u 10 .. u u 10 .. u u IQ .. u u Ill .. u II Ill .. u u 10 .. u u .. 
• u u 10 .. u u 10 

• u u 10 

• u u .. .. u u .. - u u 10 .... u u 10 .... u u .. 
•.fil._ u u 10 

•oiL u u 10 

A,_. .. c 
M...._.c-.....ots-~ ........ Orpllia ......,c......, .. -~ 

A.ericM a....lal s.mc. NPL lila 
Crtllllll,l ..... 

·-2 - I.Q IICt -·- -u u "' u u Ill 
u u 10 
u u "' u u 10 
u u u 
u u .. 
u u 10 
u u Ill 
u Ul u 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u u 
u u 10 
u u 10 

u u u 
u u 2S 
u u 10 
u u 10 
u u IIJ 
u u 10 
u u .. 
u u 25 
u u 2$ 

u u 10 
u u Ill 
u u 10 
u u Ill 
u u 10 
u u 10 
u u 10 
u u 10 
u - u 10 

11 111 , 
u u 10 14 
u u "' u u Ill 
u u Ill 
u u II 
u u 10 
u u .. 
II u Ill 

4.0 I .. 
u u 10 
u u 10 
u u .. 
u u .. 
u u 10 
u u 10 
u u Ill 
u II .. 
u u .. 
u u Ill 
u II Ill 

u u Ill 
u u Ill 

... .., 17 

( 

·-J I.Q PQ 
u u 
u u 
u u 
u u 
u u 
u Ul 
u Ul 
u Ul 
u u 
u Ul 
u u 
u u 
u u 
u UJ 
u u 
u UJ 
u u 
u Ul 
u u 
u u 
u Ul 
u u 
u Ul 
u u 
u u 
u Ul 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u II 
u u 
u u 
J 

u u 
u u 
II u 
u u 
u u 
u u 
u u 
u u 
u II 
u u 
u u 
u u 
u u 
u u 
II u 
u u 
u u 
u u 
II u 
u u 
u u 

"-4 ....... 
-~-- - I.Q IICI -~- 1-

"' u u "' Ill 
IU u u Ill Ill 

IU u u 10 10 
10 u u 10 Ul 

10 u u 10 Ill , u u lS ~ 

'" u u 1ft Ill 
10 u u Ill Ill 

Ill u u Ill Ul 

u u u !5 25 
10 u u 10 Ill 
IU u. u "' Ill 
10 u u Ill Ill 
Ill u u Ill 10 
10 u u "' 10 
10 u u "' 10 
2S u u 2S 25 
Ill u u Ill Ill 

Ill u u Ill Ill 

u u u lS 25 
25 u u lS 2~ 

Ill u u Ill Ill 
Ill u u Ill Ul 

10 u u Ill Ill 
Ill u u HI 10 

"' u u 10 Ill 

25 u u 2$ lS 
2, u u u 25 
IU u u Ill Ill 
Ill u u Ill 10 
Ill u u HI 10 
10 u II 10 ICI 

10 u u In 10 
10 u u 10 ICI 
10 u u 10 ICI 

10 u u Ill 10 
10 u u 10 Ill 

Ill 12 10 12 
10 u u "' ·~ .HI u u Ill In 

10 u u 10 IU .. u u 10 Ill 
Ill u u 10 Ill 
ICI u II Ill Ill 

10 II II 10 Ill 

Ill u u. Ill Ill 

10 u u Ill tn 
Ill II u 10 tn 
10 u u 10 Ill 

10 u u IQ 10 
10 u u "' ICI 

10 u u Ill Ill 

Ill u u Ill 10 

"' u u 10 10 
10 u II 10 10 
Ill u II 10 10 ... u u Ill 10 
Ill u u Ill ICI 
Ill u u Ill '" Ill u u Ill Ill 



\\t·U 4-'J'-
P.IW 11,1 &•..:m...hluu~-.:*" 

MW·I'I ... ~ ...... , ... ~-..: 
MW·I'll ·~ ..... 
MW·I'ol I"Yf''~ 
MW-!! l) ... ·llkhlufulk•ftl~-.: 

MV.'-!! 1.! l>t..hlllfllh.'AI\'tk' 

MW!! '·'·'~'*"'*'·"·.: 
MW-!! '·-'·llh.W.IIl .... , ..... 

MW·l! !,l'-ua MMI.(.~ .. ,~) 
MW-2! !,.&..S-1•~ ... -~-· 
t.IW·l.! !,.&.6-Tn .. NIIlft.-..... 

t.tW-2! ! .... o.r. .............. 
.. tW-1! !.oi·DIIIIL"Ih)'~lil 

r.tW-2:! ! .... o... .............. 
h1W·.U l.-1-iMIUIIk .... -..: 

MW·!! !Jt-()Myu, .......... 

MW·!! ,!.( ..................... ._ 

~IW-!2 ,!.(,..,oftl('hL ... 

MW-!! ,!.~ ......................... 

,..,\\".!! !-t.L.-d•,•~·" 

M'N-!! !·HMI\\061\Ik..: 
MW-2! !-NIII~J'I .. -...al 
MW·1~ '·''-O...t. .. .,,* ... w ...... 
MW·.!! '·NMtno~~ul_. 

MW-!2 .a.•Ouuua~ol·u .. 'tk,tpbt,:nnl 
MW-!2 4-IJhNia ....... l•ala.-.wJ.:•"C 

MW-.!.! 4·Chbtt-l·rRL"'taylphr.:nul 

MW !1 .1-('hh••loallll .. 
MW-!! .a.(-.. .... ,.,..."' 1-rl•:lltl-.·t._,., 
MW-22 ~-M"'th•I~MJI 

MW .H <I·HIUu .... dtn~: 

MW.!.! .a-Nw~~~~ 

MW22 At."\: ........... '111( 

hfW-!! ... , ........... 
MW-.!.! AMhr.a1:..: 

MW-.!2 fk•~•llfoiNn~ 

MW-~.! "~'flllll.tlp)flo:a.: 

MW-l'! ..... ,. .................. 
MW-~! llo:o"••·••lpory .. ..., 
MW-l! tkanlll .. ttM..a·~~~: 

t.tW-'!! hi!I(!.('Nun..:tt..••)')lll:lll.a; 

MW-22 ht!lll.!-<1*•,,11WUdll.:t 

AIW-.!2 hl.t;!·tidl,-lh.:A)tlphltwl..d.: 

MW-.!! .......... ,.-
MW-:! ('.arlwtlk 

MW.ll Clwywe.: 

MW-2.! ·-···""'y .......... 
~tw.n u. ...... ~,.,~ 
MW-1! l'th. .. l\"·· .. ,.... .. l.W: 

MW-.!.! IJthr.."fV,"UI• 

MW-.!.! '""lhrJi'l ........ 
MW-.!.! U••-=lh·lr~ 

MW-!.! ..., ......... -.-..: 
MW-1.! ,;.._ ..... ....,. 
MW-22 lt.:a.-.hklftlh:lll..-.: 
MW-l] ll.:.t.o~~;ldt•l'thul.edh:~ 

fi,IW.~! lt.:a.O&t.hlo.•U'-Y""'IW~._. 
MW-2! lk11o~~.hlur•-.:~ 

t.IW . .!! 1-.lcllltfl.:.1."dlpyr..:~ 

MW 2! '"'"'tr,,,, .. ll.' 

All~v\I'E 

) \l~\1\i~~\S·· ... · ""' s.~mpltnt H.pt\lllt!hO..·h.\.'b d~\'iVlX" 
I ~~:!t)4~ ~~ 

b ... I 

\loiOo ICC'Iollll I.Q IIQ ~-·-••IL u u l! 

.,A. u u Ill 

...n. u u IU 

•fll. u u Ill 

u,JL u u Ill 

•fll. u u tn 

...n. u u 10 . ..,. u u 10 

•fll. u u tn . ..,. u u lS .. u u 10 .. u u 10 .. u u to .. u u u .. u u 10 

...n. u u 10 . ..,. u u IU 

.,A. u u Ill 

...n. u u Ill 

""" 
u u Ill 

"Ill u u u 
.. "ffl u u to .... u u 10 
_..,., u u u .... u u u 

uJ)\ u u 10 

•fll. u u 10 

·~· u u 10 

••IL u u IO 

•I'll-. u u 10 

•rll u u 2S 

•JJI u u u 
"Ill u u 10 

"Ill u u Ill 
.,n. u u 10 

•JJI u u Ill 

""L u u 10 

o,JI. u u 10 

...n. u u 10 

.. IL u u 10 

•fll. u u 10 

oJ/L u u Ill 

... 1\. •• NA 
u,JI. u u 10 

•fll. u u Ill 

.. IL u u Ill 

•fll. u u Ill 

••IL u u 10 

•fll. u u 10 

...n. u u 10 

•fll. u u 10 

...n. u u 10 

•(il. u u Ill 

•JIL u u Ill 

uJ/L u u 10 

•J/L u u Ill 

•Jil u u ICJ 

·~n. u u lfJ 

• ,n. u u 10 

•I"L II u "' 

AppndixC 
Maxi""'"' Concettlnlloa ol Seaai•olallle Orpalla 

Buell• C.-IICiwller MOIIilariDC 
ANricu Cllellliclll Senica NPL Silt 

crtmlh, , ..... _ 

t:•OIIII ·- I.Q IICl ~ . ..- ·-u u u 
u u Ill 

20 10 
u u 10 

u u 10 

u u tn 
u u Ill 

u u 10 

u u Ill 

u u u 
u u tn 

u u ID 

u u 10 

u UJ lS 
u u to 
u u ta 

u u 10 

u u 10 

u u 10 
u u Ill 

u u lS 
u u Ill 

u u 10 

u u 2! 
u u 2! 
u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u u 
u u u 
u u 10 
u u Ill 
u u 10 

u u Ill 
u II 10 
u u 10 
u u 10 
u u 10 

u u 10 

u u 10 

u u 10 ·~ u u Ill 

u u 10 

u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u Ill 

u u Ill 

u u 10 
u u Ill 
u u In 

u u "' u u Ill 

u u IU 
u u Ill 

Mu•J 
I.Q IIQ 
u UJ 
u u 
J u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
J 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u UJ 
u u 
u u 
u u 

.; ....... Ill ...... 
IM.iiJoooll 1Cn11ll I.IJ IIQ -·-" I hied ..... 

u u u z.• ,~ 

IU u u Ill ·7.;-
ICI " Ill " Ill u u Ill IU 
211 u u llll •• 
lfl u u llll 1111 
20 u u Ill •• 
lO u u Ill .. 
20 u u .. .. 
lll u u 2110 200 
lO u u .. Ill 
lll u u .. .. 
lll u u 1111 .. 
lll u u lflll 200 
lll u u Ill 110 
lll u u Ill 1111 
lO u u 1111 110 

lO u u •• "" :ttl u u 1111 011 
lll u u •• .. 
!II u u 1<11 ;!Ill 

20 u u .. If) 

lfl u u 1111 Ill 

"I u u lOll !tKl 

"I u u l<lll l<ll 

20 u u WI Oil 

2<1 u u 1111 011 
2<1 u u Oil .. , 
lfl u u WI Oil 

lfl u u 1111 *I 

"I u u ;!1.1 llll ,., u u 2<11 l<lll 

lll u u Ill .. 
lll u u .I *I 
:!II u u IOU Oil 

:!II u u Ill Ill 

lll u u .. 1111 

:!II u u Ill .I 

lll u u Ill Ill 

lll u u Ill 1111 
lll u u Ill Ill 

lll u u Ill Ill 
lll u u Ill Ill 

:!II u u .. .. 
:II) u u Ill Ill 

lO u u .. Ill 
lO u u IMI Ill 

lll u u .. Ill 
:!II u u IMI WI 
2<1 u u Ill Ill 
lfl u u *' WI 
lO u u 1111 1111 
lll u u 1111 .. 
:!II u u •• 1111 
;Ill u u 1111 Ill 

lO u u •• "' lfl u u Ill Ill 
Ill u u 1111 ... 
lfl u u .I Ill 

:!II u u "' Ill 
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MW!! N-NIIIt"'...._ .. y~ 
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MW·ll l.l'-tl\ ...... -( ...... .-...:J 
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MW-.!1 2 .... .-t•"••• .. • 
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MW·H ,! ....... ~ 
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... ---·-MW-!1 ~.(. ......... 1 • ....,~ .. 

MW-.!1 -4-l'11k••........, 
MW·!l ... , .................. ,., ..... 
MW-:H ........... _.. 
~tW·H 

.._ __ 
~IW-21 ............... 
MW·!l 

MW·ll ""-MW·2l -... .... 
t.IW-]l ..,.._ ....... ad~: 

MW·.!l ·--MW-!\ .. .,..--
t.IW·H l:kllllllll.h.IJIId,IMI: 

t.IW-!l . ., ....... ~ 
MW-~l 

llbll·t· ... -··-
MW-~\ -..tH,.-11-
MW-2\ llbiJ·~· ....... -
t.IW·!l ... _1' ... .,.-~~oo 

t.IW-:l , ......... 
MW-~l ~,....,_ 

MW·11 u.. ...... .-... 
t.tW-0:\ ....... ".~ 
MW-:!\ tllh:llntl ....... a..:IW 

P..IW·H tllh:an .. • 
t.IW-:1 !);. ..... - ... 
MW-1\ 1-•h,..-..,... 
MW-!\ .......... ._ 
hiW-1\ 1-l ... ""'"'" 
M\li ~' ..... , ......... ,!h.,:.,o:llll.: 

MW:\ ll..·ll-"llklfi~IW 

All~"\.-\1'1: 

J \11~:\1,..~\Scf" •n S.amphn,: tlJ•I\Ihfhlk'h.'\,:b li:-.\.1\V<X" 

~~~~U·-11 ~~lhUI 

( 

E-1 
Iloilo ·- LQ DQ -·-...... u u 10 

or/ u u 10 

~ u u 10 

• u u 10 ... u u u ... u u 10 ... u u ID ... u u 10 

IIIII u u 10 .. u u 10 .. u u 10 .. u u 10 ... u u 10 .. u u n ... u u ... .. u u 10 .. u u "I .. u u u .. u u 10 .. u u 10 .. u u 10 .. u u 10 .. u u 10 .. u u to .. u u u .. u u 10 .. u u 10 ... u u 25 .. u u :IS .. u u Ill 

• u u 10 

• u u ICI 

"" u u Ill .. u u Ill 

1111 u u Z5 .. u u :IS 

IIIII u u 10 ... u u 10 .. u u 10 .. u u 10 

"'i u u IO .. u u HI 

.... u u Ill .. u u 10 

IJf/l u u 10 ...... u u 10 

...... u u 10 

IJf/l u u 10 ,.., u u 10 ,.., u u Ill 

IIJ!! u u 10 ,.., u I 10 

• u u 10 ,.., u u II .... u u 10 ,.., u u to ,.., u u 10 

ooiL u u 10 

uJIIL u u Ill 

ooiL u u 10 

AppelldlaC 
M••l-• C-lrlllloa DISHol•oltlllle o..p.la 

...... c ............ Maoll......_ 
A.m.. ClletNnl Senbs NrL I* 

Crilll*,l..._ 

1(-1 - I.Q IICI ,_, ... 
u u 10 
u u 10 

u u 10 

u u 10 
u u u 
u u 10 

1,0 , .. 
u u 18 
u u 10 
u u 10 
u u 10 
u u .. 
u u 10 
u u n 
u u 10 
u u 10 
u u 10 
u u :15 
u u 10 
u u 10 

u u 10 
u u "' u u 10 
u u 10 
u u :IS 
u u 10 
u u 10 
u u :IS 
u u :IS 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u Z5 
u u Z5 
u ·U 10 
u u ID 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 
u u 10 

u u 10 
u u 10 
u u 10 
u u 10 

u u 10 
u u II 
u u 10 
u u 10 
u u 18 
u u 10 

u u .. 
u u 10 
u u 10 
u u Ill 
u u 10 
u u 10 

-
1M 

7.0 

( ) 

1!-) 

~ DU 
u u 
u u 
u u 
u u 
u u 
u u 

u u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

•:-• Ill,.._ -·- - l_.f..l_ IIQ I_I.._M ,_ ... 
211 u u •• .. 
lll u u •• 110 
lll u u 10 110 
lll u u .. .. ,., u u lOO :!110 
20 u u .. • • 
20 1!0 ., )lO 

20 u u ., ., 
IO u u 10 lfl 
18 u u 10 10 
10 u u 10 10 
10 u u 10 10 
10 u Ul 10 Ill 
25 u u 25 2~ 

10 u u 10 10 .. u u 10 10 
10 u u 10 JCI 

u u u n u 
HI u u lA 141 
10 u u 10 141 
10 u u 10 Ill 
IO u u 10 IO 
10 u u 10 10 
10 u u Ill 10 
:IS u Ul n 25 
IO u u 10 10 
10 u u 141 10 
:IS u u 25 lS 
Z5 u u ,, 25 
10 u u Ill IO 
10 u u 10 IU 
10 u u 10 10 
Ul u u Ill 10 
Ill u u Ill 10 , u u ,, u 
25 u Ul , ,, 
IO u u 10 Ill 
Ill u u 10 10 
IO u u 10 10 
10 u u 10 10 
10 u u 10 Ill 
10 u u 10 Ill 
10 u u ICI 10 
Ill u u Ill Ill 
10 u u ICI Ill 

10 u u 10 10 
IIA u u Ill 10 
Ill u u 10 10 
IO u u 10 10 
10 u u 10 10 
10 u u Ill 10 
10 u u 10 10 
Ill u u Ill Ill 
10 u u ICI ICI 
10 u u Ill ICI 
10 u u Ill Ill 
10 u u 10 Ill 
Ill u u Ill 10 
Ill u u 10 Ill 
Ill u UJ 10 Ill 
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U •II. u u 10 
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••IL u u to 

u~/1. u u to 

uoll u u I~ 

"''L u u 10 

uo/L u u tn 

·~IL u u Ill 

uoJL u Ill 

u~IL u Ill 

••"· u 0 Ill 

uoll u u Ill 

••IL u u Ill 

uoJI. u u H .,n. u u 10 

•• ,1. u u to 

u~IL u u 10 .,n. u u 2S 
u /I. u u In 

v /L u u Ill 

u 11. u u Ill 

u IL u u Ill 

u~'l. u u Ill 

u fl. u u Ill 

•til. IJ u l5 
u IL u u II> 

·~"· u u Ill 

••'L u u IS 

11lfll u u IS 

""''- u u 10 

u;IL u u Ill 

••'1. u u In 

v IL u u IO 

ull. u u Ill 

u;ll. u u IS 
utr/1. u u lS 
u_p'/1. u u 10 

.,lt. u u 10 

••fl. u u In 

•J!IL u u Ill 

••II. u u to 

•J/1. u u 10 

u,UL u u Ill 

•l'l. u u 10 

u •/l. u u Ill 

u.E!_l. u u Ill 

u • L u u 10 

utr/L u u Ill 

••'L u u 10 

u IL u u In 

u ''· 
ll u Ill 

•• n. u u Ill 

u II. u u IO 

u :I. u u Ill ... ,,_ u u Ill 

Utili. u u Ill 

( 

Appelldlx C 
M•ximum COIICftllralion el Snnl•alatlle Oraulcs 

BaRiiRe Groullllwaler Mollllorina 
A -..leu Cloemic_, knicef NPI. Slle 

Grimth, 111111 ... 

t:• ... J 

~- I.Q DQ ....... I ..... 

u u tO 

u u 10 

u u Ill 

u u Ill 

u u tO 

u u HI 

u u 10 

u u tO 

u u lS 
u u 10 

:Ill 10 

u u tO 

u u tO 

u u •• u u tO 

u u tO 

u u 10 

u u IS 
u u •• 
u u tO 

u u IU 

u u 15 
u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

u u 10 

u u IS 
u u Ill 

u u J(l 

u u 1S 
u u lS 
u u ttl 

u u 10 

u u Jll 

u u· tO 

u u '" u u 25 
u u v 
u u Ill 

u u Ill 

u u Ill 

u u 10 

u u 10 

u u Ill 

u u 10 

u u 10 

u u 10 

u u 10 

u u 10 

u u JU 
u u Ill 

u u Ill 

u u Ill 

u u 10 

u u Ill 

u u Ill 

u u Ill 

u u Ill 

1'. 

-

II 

4.0 

..: .... , 
I.Q DQ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
I 
u 

u u 
u u 
u u 
u u 
u u 
u Ul 
u Ul 
u Ul 

u u 
u Ul 

u u 
u u 
u u 
u Ul 
u u 
u Ul 

u u 
u Ul 
u u 
u u 
u Ut 
u u 
u UJ 
u u 
u u 
u Ul 
u u 
u u 
u u 
u u 
u \1 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
I 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 

( 

•:-· . ... ""' 
I-ll Atoll 

.. _ 
I.Q DQ l ...... u .. u u ... .n .. .,. 

Ill u u Ill Ill 

Ill u UJ Ill Ill 

Ill u u Ul Ill 

Ill u u to Ill 

tn u Ul Ill Ill 

lfl u u 10 Ill 

10 u u IO lfl 
10 u u 10 10 

2.~ u u IS IS 
10 u u 10 th 

"'" u u 10 'MI 

10 u u 10 lfl 
10 u u 10 10 

10 u u lfl 10 

10 u u Ill 10 

10 u u 10 10 

Ill u Ul tn Ill 

IS u u IS 15 
Ill u u Ill Ill 

Ill u u Ill Ill 

10 u u Ill Ill 

25 u Lt lS ~' 
Ill u u Ill Ill 

tn u u Ill 10 

Ill u u Ill Ill 

10 u u Ill Ill 

Ill u u ttl Ill 

Ill u u Ill Ill 

z.• u Ul 11 ll 
II> u u Ill HI 
lh u u 10 10 

IS u u 2l lS 
lS u u IS 2S 
10 u u IO Ill 

10 u u Ill Ill 

10 u u 10 Ill 

10 u u 10 Ill 

Ill u u Ill Ill 

2l u ·u 2l ll 
IS u Ul lj 21 
10 u u 10 IU 

10 u u Ill 10 
10 u u tn Ill 
IO u u IO Ill 

10 u u 10 Ill 
10 u u II> Ill 

10 u u Ill Ill 
10 u u Ill 10 

Ill u u 10 IO 

10 u u Ill Ill 

Ill I u "' Ill 

Ill u u "' Ill 

Ill u u 10 Ill 

Ill u u 10 10 

Ill u u Ill Ill 

Ill u u 10 Ill 

Ill u u 10 Ill 

Ill u u Ill Ill 

Ill u u If I Ill 

Ill u u Ill Ill 

• ; 
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( 

t:-1 ·- - .~oil IIQ -~-..-.. u u Ill ..-.. u u Ill 

..-.. u u 10 - u u ID 

IIIII. u u 10 

..-.. u u 10 

IIIIi IJ u 10 ... u u 10 

IIIIi u u 10 ... u u Ill 

IIIIi u u 10 ... u u Ill 

IIIII. u u lJ ..-.. u u 10 
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1.-1 -- 1.0 DO .......... --u u O.Of 
u u II.Of 
u u O.Of 
u u 0.05 
u u 0.511 
u u s.o 
u u CliO 
u u CJ.IG 
u u IUO 
u u O.Of 
u u o.os 
u u lUIS 
u u 1.0 
u u 2.0 
u u r.o 
u II 1.0 
u u 1.0 
u u 1.0 
u u 1.0 
u u lUIS 
u u 11.115 
u u 11.10 
u u 0.05 .. 
u u 11.10 
u u 1110 
u u 11.10 
u u 11.10 
u u 11.10 
u u ll05 
u u 005 
u u CI.IIJ 
u u ILOS 
u u 11.511 
u u 5.0 
u u 0.10 
u u 0.10 
u u U.ICI 
u u II. OS 
u u o.os 
u u U.IIJ 
u u 1.0 
u u l.O 
u u 1.0 
u u 1.0 
u v 1.0 
u u 1.0 
u u 1.0 
u u O.Of 
u u 11.115 
u u 11.10 
u u 0.05 
u u CI.IO 
u u U.IO 
u u 11.111 
u u CliO 
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lA!_ PO 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u UJ 
u UJ 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u UJ 
u Ul 
u u 
u u 
u u 
u u 
u u 
u u 
u UJ 
u UJ 
u UJ 
u u 
u II 
u u 
u v 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u u 
u v 
u u 
u u 
u Ul 

u UJ 

f!-· ............ ....... 1.0 DO 
o.ot u u 
Clot u u 
Cl05 u u 
o.ot u u 
cuo u u 
J.O u u 

0.10 u u 
lUG u u 
CliO u u 
CL05 u u 
Cl05 u u 
11.05 u u 
1.0 u u 
2.0 u u 
1.0 u u 
1.0 u u 
1.0 u u 
1.0 u u 
1.0 u u 

ll05 u u 
0.111 u u 
11.10 u u 
0.05 u u 
CliO u u 
11.10 u u 
11.10 lJ u 
11.10 u v 
11.10 u u 
11.05 u u 
11.05 u u 
II. OS u u 
nos u u 
IL,_I u u 
5.0 u u 

lliG u u 
0.10 u u 
11.10 u u 
11.11!1 II u 
0.05 u u 
0.115 u u 
1.0 u u 
2.0 I) u 
1.0 u u 
1.0 u u 
1.0 u u 
1.0 u u 
to u u 

0.05 u u 
lLOS u u 
11.10 u u 
O.CIS u u 
11.111 u u 
0.10 u u 
11.10 u u 
IIIII u u 

D.Mdl.loooll 
11.115 
0.05 
0.05 
11.05 
11.511 
s.o 

CliO 
lUll 
0.10 
IL05 
0.115 
11.05 
1.0 
2.0 
1.0 
1.11 
1.0 
1.11 
1.0 

0.05 
0.05 
0.10 
0.05 
IUO 
0.10 
U.UI 
0.10 
0.111 
0.05 
o.os 
11.05 
0.05 
11.511 
5.11 

0.10 
0.10 
ILICI 
II.M 
O.IIJ 
0.05 
1.0 
.to 
1.0 
to 
1.0 
1.0 
to 

0.05 
O.CIS 
o.w 
o.ot 
0.10 
0.111 
11.111 
11.111 

...... 
lldoc11oa 

11.115 
11.115 
11115 
0.115 
CUD 
s.o 

0.10 
11.111 
CliO 
CI.M 
11.115 
11.115 

1.11 
2.0 
1.11 
1.11 
1.11 
I.CI 
1.0 

O.OS 
nos 
0.10 
Clll5 
CI.ICI 
Cllll 
11.111 
O.ICI 
0.111 
lUIS 
0.115 
11.115 
IJ.tl5 
II. SO 
s.o 
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11.115 u u o.os 0.115 
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11.10 u u 0.111 0.111 
0.10 u u 0.10 0.111 
IUO u u 0.10 lUll 
0.10 u u 0.10 0.111 
o.os u u o.os 0.115 
0.1111 u u o.os 0.115 
11.115 u u 0.115 0.115 
0.115 u u 0.115 0.115 
0.511 u u o.so 0.511 
5.0 u u 5.0 s.o 

0.10 u u 0.10 0.10 
0.10 u u 0.10 0.10 
0.10 u u 0.10 0.10 
G.GII u u 0.115 0.115 
o.G5 u u CI.QS o.os 
o.G5 u u 0.115 0.05 
1.0 u u 1.0 1.0 
1.0 u ... 1.0 z.o 
1.0 u u 1.0 1.11 
1.0 u u 1.0 1.0 
1.0 u \1 1.0 1.0 
Ul u u 1.0 Ul 
1.0 u u 1.0 1.11 

o.G5 u u CLIIS llOS 
o.GII u u 0.115 o.us 
11.10 u u 11.10 AIO 
11.118 u u 0.115 lUIS 
tliO u u 11.10 11.111 
0.10 u u 1110 lllll 
0.10 u u 0.111 lUll 
0.10 u u 0.111 0.10 
0.10 u u 0.10 0.111 
us u u 0.115 0.115 
o.G5 u u .. ., 11.11(1 .... u u "' G.ll5 .... u u lUIS D. US o.• u u Q.jO O.jO 

5.1 u u SJt s.o 
0.10 u u D. Ill 0.10 .... u u .... D.l!l 
0. .. u u 0.10 O.HI ..., u u ... ... .... u u ... "' ... u u AM 0.115 

•• u u 1.0 1.0 
2.D u u 2.0 .2.0 
1.0 u u 1.0 1.(1_ ... u u 1.0 l.t 
1.0 u u 1.8 1.0 
1.0 u u 1.0 1.1 
1.0 u u 1.0 1.0 

D. OS u u 0.115 0.115 
11115 u u o.os O.fd 
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w .. u Aa.adytt' \!nib Rnull I.Q IIQ Dolrd l.iMII 

MW ·~ f)u,:MIIII u•/l. NA 
MW I~ I.IHJuJ~.uU.ml u•/1. NA 
MW H hui.llriUIIolfttl u •II. NA 
MW1~ I mto•ll.,dt.ut,.ull.-1"' u •11. NA 
MW H I mhm u •/1. NA 
MW .. I~ hltlflno~"l.:h ~ u•ll. NA 
MW·H l:ndrua ._ell'''-= u ·n. NA 
MW·14 •,uiiU&ii·Bif(' u~ll. Nil 
MW·.I~ '"'"'"'·('hl.w"-an.:- urll. NA 
MW·I4 lkllltk'hl.•r u•IL NA 
MW·.14 ......... ;W.: ........ .,.. .. "k' uriL Nil 
MW·.I~ M.1ho••n-hh ultiL NA 
MW .1~ r,, .. ~-.: .~._n. NA 
MW.II> H'.J>PIJ uriL NA 
MW·Ih ~.4'·DVE u~IL NA 
MW·Jh ~.4'·1>1>T u•IL Nil 
MW·.Ih AI!.Jnn u~IL NA 
MW·.IO •I.C.•·BIII' ·~ Nil 
MW·I• • .d~il-('hll•rll.aa..: u•ll. Nil 
MW·•• ,\ru,-1-_,.·IUih u~IL u u 1.0 
MW.Ih ,\r,tc.·Jur-1.!11 u •IL u ll 1.11 
MW lh Ah'l!.lut·l2\~ u•/t u u 1.0 
MW·.Ih ArtliL'hlf 11-1! u•/l. u u 1.0 

MW·I" A11-=lur-l.!~ U£11. u u 1.11 
MW-lh Ahl!o.ltN·I.!S-1 u•fl. u ll 1.0 
MW.Io ,\ull.kiii'·I2NJ u •ll u u 1.11 
MW lh tx·ro~-OfiC u•/1. NA 

MW lo Jd .. ·BIIC u•ll. NA 
MW \o l>t"·Mnn u •II. NA 
M\\' \h ~"~"'"'"'u .. n c 11'11. N,\ 

MW lh 1 :.kt.•~ulr .111 II u ·It~ Nil 
MW·Ifl l~nt&.•wUo~n wll<lk" u•lt. NA 
MW·Ih tndnn u •II. NA 
MW·IO I:Jklr•n.1lr.kl~ u •It NA 
Ml'.·lh ···"'"""~··'"'-' u•/1. N" 

MW '" •.nmru-ltlft' u ., .. NA 
MW lo •.t.thtiU·("hltlfd.&lk.' u •II. NA 
MW II> tll·,..a:h••• u•ll. Nil 
MW.Ifl lki".M.ht.\IO:f'M'•l4'-: u •lt. N'l 
MW·.IO Mo.·lht'lYt.·hlr.lf' u•lt. N" 
MW·.lh "h•,~ftt: u •/1. NA 
MW·.Il H' mil> u•n. NA 
MW·.17 H'·llllli ••IL NA 
MW·.I7 ~A'·I>I.IT ~II. Nil 
MW·I7 AMnn u•ll. NA 
MW .17 •I .. •·RIK' u •11. NA 
MW )7 o~l.t•o~·f'hll•td.l~ u ·11. NA 
M\\'·.17 """"•·tHih u ·11. u 1.11 
MW·I1 An ... ·lur·l1!1 u•fl. u lll 
MW·.17 Atndt.•·l.!\2 •ill. u 1.11 
J\IW.n Aro~~t..·~..--1!-11 u•IL ll 1.11 
M\\' .. 11 :\ul\:kM·I!-lK II •/I. ll 1.11 
J\1\\' .. 17 ;\n"·"•I·I!Ci-1 u •/1. u 1.11 
MW·.17 AIUI,.""\f·l!flll u •IL u Ill 

MW·.\7 lxlo~·IUIC u•ll. NA 
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AppendlxC 
Madmum ConceR&riiCkMis of Pestlcllkl and PCBs 

881eUne Groundwalu Monltorin1 
American Chemical Senlces NI'L Site 

Grlmlh, Indiana 

F.-11 ·-· I.Q DQ -·- ....... 
u u 0.111 
u u 0.115 

u u 11.10 

ll u 11.111 

u u 0.111 

u u 0.111 

u u 0.111 

u u 0.115 

u u 0.115 

u u 0.115 - u u 0.115 

u u 0.!0 

u u s.o 
u u 0.10 
u u 0.10 

u u 0.10 
u u lUIS 

u u II. OS 
u u 11.115 

u u 1.0 
u u 2.11 

u u 1.11 

u u 1.11 

u u 1.11 
u u 1.11 
u u 1.11 
u u lUIS 

L u u lUIS 

I u u 11.111 

I u u I lOS 
u u 11.111 
u u 11.111 
u u 11.111 
u u 0.10 
u u 11.111 
u u 11.115 
u u II.IIS 
u u 0.05 

I. 
u 
u 
u 
ll 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u u O.IIS :U 
u u O.SII u 
u u 5.0 u 
u u 0.111 u 
u u 0.111 u 
u u 0.111 u 
u u IUlS u 
u u 11.115 u 
u u lUIS u 
u u 10 u 
u u 211 u 
u u 1.0 u 
u u 1.11 u 
u u 1.11 u 
u u 1.11 u 
u u 1.11 u 
u u liDS u 

r 

•:••&l 
DQ 

u 
u 
u 
u 
UJ 
UJ 
Ul 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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11.10 u u lllll 0.111 

11.115 u u 11.11~ IHI~ 

11.10 u u 11.111 IIIII 
11.10 u u 11.10 11.111 
11.111 u u 11.111 11.111 
0.10 u u 11.111 0.111 
1!.10 u u 1.110 11.111 
0.115 u u 0.115 0.115 
11.115 u u 11.115 0.115 
0.115 u u 11.115 11.0~ 

0.115 u u u.os IW' 
0.!0 u u lUll II. SCI 
5.11 u u 5.11 S.U 

11.10 u u 11.10 0.111 
0.111 u u 11.111 11.111 
11.10 u u 0.111 11.111 

11.115 u u 11.115 D. liS 
11.115 u u o.us 0.115 
11.115 u u 0.115 0.115 

1.11 u u 1.0 1.11 
2.11 u u 2.11 2.11 
1.0 u u 1.0 tel 
1.0 u u 1.11 Ill 
1.11 u u 1.11 IU 
1.0 u u 1.0 1.11 
1.0 u u 1.0 1.11 

IW' u u U.IIS ll.IIS 
lUIS u u 0.115 O.IIS 
11.10 u u 0.111 II.IU 
lUIS u u 11.115 II.IIS 
11.10 u u 11.111 lllll 

IIIII u u 11.111 IIIII 

U.IO u u 11.111 0.111 
11.10 u u 11.111 0.10 
11.10 u u 11.111 0.111 
11.05 u u 11.115 0.115 
II. OS u u 11.115 11115 
O.IIS u u 11.115 II.IIS 
U.IIS u u 0.115 0.115 
11.50 u u 0.511 0.511 
,,0 u u 5.0 5.11 
0.10 u 0.111 0.111 
U.IO u 0.10 0.10 
11.10 u Ill II 0.111 
005 u lUIS 0.115 
lUIS u o.os 0.05 
lUIS u 0.111 om 

1.11 u 1.11 1.11 
2.11 u 2.11 2.0 
1.11 u 1.11 1.0 
1.11 u 1.0 1.11 
1.11 u 1.0 1.11 
1.11 u 1.0 1.0 
1.0 u 1.11 1.1\ 

I IllS u I !.OS IIIII 
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MW-W 4,4'·UI1f Jllll. 
MW-.1¥ """'" wiL 
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MW·.I~ il ........ (,.,ut.an.: IIJII. 
MW·.•~ "~ .. ···llllh ... ll 
MW·.III Atod•·ll!l w/1. 
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AppetldlaC 
Maximum CIIIICeiiC,...... ti/Pncldcln aad PCBt 

aaseu- C....-dwater MoDIIorllll 
A-rlcaa ca..lcal Senkel NPL Site 

Crtftllll,llllllalla 

I!_ I -- I.Q DO ..... ...... --u u 0.05 
u u 0.10 
u u ll05 
u u 0.10 
u u 0.10 
u u CliO 
u u 11.10 
u u IUD 
u u 0.05 
u u D.QS 
u u llOS 
u u o.os 
u u o.» 
u u s.o 
u u 0.10 
u u a.1o 
u u 0.10 
u u ll05 
u u 0.05 
u u 11.05 
u u 1.0 
u u 2.0 
u u 1.0 
u u I.D 
u u 1.0 
u u 1.0 
u u 1.0 
u u D.QS 
u u o.os 
u u 1110 
u u II. OS 
u u lliO 
u u CliO 
u u 0.10 
u u 0.10 
u u 0.10 
u u 0.11' 
u u llOS 
u u o.os 
u u D.QS 
u u lUll 

" u '·" u u 11.10 
u u 0.10 
u u lliO 
u u O.CIS 
u u O.IIS 
u u 11115 
u u 1.0 
u u 2.0 
u u 1.0 
u u 1.0 
u u 1.0 
u u 1.0 
u u 1.0 

( 

11:-l t:-~ ........ 
I.Q no .,._, ...... ·- I.Q DO .,..... l.loooil --u u 11.05 u 11.115 lUIS 
u u 1),10 u 0.10 Ill II 
u u o.os u 0.05 0.05 
u u 0.10 u O.ID 0.111 
u u 0.10 u 0.111 Ill II 
u u IUD u 0.111 0.10 
u u 0.10 u 0.10 0.111 
u u 0.10 u IUD 0.111 
u u CI.CIS u 0.115 0.05 
u u D. OS u o.os 11.115 
u u o.os u o.os 0.115 
u u D. OS u llOS 11.05 
u u O.JII u IUD IUO 
u u s.o u s.o 5.0 
u w 0.10 u u 0.10 0.10 
u Ul G.IO u u 0.10 0.10 
u Ul IUO u u 0.10 0.10 
u u 0.115 u u 0.115 11.115 
u u llll5 u u II. OS lUIS 
u u 0.115 u u 0.115 OilS 
u u 1.0 u u 1.0 1.0 
u u 2.0 u u 1.0 Zll 
u u 1.0 u u 1.11 1.0 
u u 1.0 u u 1.0 1.11 
u u 1.0 u u 1.0 1.11 
u u 1.0 u u 1.0 1.0 
u u 1.0 u u 1.0 1.11 
u 0 D. OS u u 0.115 0.05 
u u llOS u u o.os 0.115 
u u lUll u u 0.10 11.111 
u u 11.115 u u 0.05 Ill~ 

u u 11.10 u u IIIII 11.10 
u u 0.10 u u 11.111 IIIII 
u Ul 0.10 u u IIIII' 11.10 
u Ul 11.10 u u 11.111 IIIII 
u Ul 0.10 u u IHII 11.111 
u u II OS u u Ill~ 11.115 
u u II. OS u u 11.1~ Ill~ 

u u 11.115 u u 0.115 II. I., 
u u II.OS u u 0.115 0.115 
u u ll!O u u D. SO 0.511 
u u s.o u u 5.0 5.0 
u Ul 0.10 u u 0.10 0.10 
u Ul 11.111 u u 0.10 0.10 
u Ul 11.10 u u 0.10 0.10 
u u 1'(15 u u 0.115 0.115 
u u u.os u u o.os 11.115 
u u 11.115 u u o.os Q.IIS 
u u 1.0 u u 1.0 1.0 
u u 2.0 u u 2.0 l.O 
u u 1,0 u u 1.0 1.0 
u u 1.11 u u 1.0 1.0 
u u 10 u u 1.11 1.0 
u u 1.11 u u 1.11 I.U 
u u Ill u u Ill Ill 
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u u 11.111 u 
u u 0.115 u 
u u 11.111 u 
u u 11.111 u 
u UJ 0.10 u 
u UJ O.ID u 
u UJ 0.111 u 
u u O.IIS u 
u u '1.115 u 
u u 11.115 u 
u u 11.05 u 
u u 11.50 u 
u u 5.0 u 
u Ul 11.10 
u Ul 11.10 

u UJ 0.10 
u u fl.(IS 

u u nos 
u u 11.05 
u u 1.11 
u u 2.0 
u u 1.11 
u u 1.0 
u u 1.0 
u u 1.0 
u u 1.0 
u u 0.05 
u u 0.05 
u u 0.10 
u u 11115 
u u 11.10 
u u 0.10 
u Ul 11.10 
u Ul 0.10 
u UJ 11.10 
u u 11.05 
u u 0.05 
u u 11.115 
u u 0.05 
u u 0.50 
u u 5.0 

UJ 0.10 u 
Ul 0.10 u 
UJ 0.10 u 
u 0.115 u 
u OilS u 
u 11.05 u 
u 1.11 u 
u 2.0 u 
u 1.11 u 
u l.ll u 
u l.ll u 
u l.ll u 

( 

F.-·~ 
DO 1-.l.illlil 
u 0.05 
u lUIS 

u 11.111 
u O.IIS 

u 0.10 
u 11.111 
u 0.10 
u 0.10 
u 11.10 
u 0.115 
u 11.115 
u llll5 
u 11.115 
u 11.511 
u 5.11 
u 0.10 
u 11.111 

u 0.111 
u 0.115 

u 0.115 
u 0.115 
u 1.0 
u 2.11 
u 1.11 
u 1.() 

u l.fl 

u 1.0 
u 1.0 
u 11.115 
u fi.CIS 
u IIIII 

u lUIS 
u 0.111 
u 0.10 
u 11.10 
\1 11.111 
u 11.111 
u ll.IIS 

u lUIS 
u 11.115 
u 0.115 
u 0.511 
u S.O 

u 11.10 
u 11.10 
u fUll 
u 11.115 
u 0.05 
u 11.115 
u 1.0 
u 2.11 
u l.ll 

u 1.0 

u l.ll 

u 1.11 

lli&bnl 
lklcdinA 

1111~ 

11.(15 

1110 
Ill IS 

11.10 
0.111 
0.10 
0.10 
0.10 
0.115 
OilS 

11.115 
11.115 
11.511 
5.11 

11.111 
1110 

0.10 
lUIS 

11.115 
0.115 

1.11 
l.U 

1.11 
Ill 

1.11 
1.11 
1.0 

fl. OS 
11115 
0.10 
0.115 
ll.lll 

0.10 
ll.lfl 

IIIII 

fUll 
0.115 
II. IIS 

0.115 
11115 
11511 
5.0 

0.111 
ll.lll 

0.10 
O.IIS 
IWS 
0.115 
l.fl 

2.0 
1.11 

1.0 
l.ll 

1.11 

: 
) 



Wol "....,... " .... 
t.IW-~1 ""'hii'·I.!NJ rwll. 
MW-11 h.10-8llf" """· MW-11 ........ 11' _"'Il 
MW-11 llh:~lno .. ~~. 
MW-~1 

f .... ~---· 111111. 
MW·~I ""'~-.... ·-11. 
MW·•I f. .. ~ ...... ....,..., UIIIL 
MW-~1 Eadnoo UIIIL 
MW-~1 f...-........... ~~.: .. ~~. 
lloiW-~1 ""'~ ............ uoiL ... .,., .. , ......... II(" .. ., 
MW-~1 r ......... n~- ~ 
MW·41 1 .. ._ ...... uJ)I 

••w-~1 lt.-......... ~ .......... uJ)I 

••w-~1 w.. .......... ~. 111111. 
lloiW·-41 ·r ... ....,. .... """· MW-12 H'-lliHl -"'"· MW--42 ~4· I>OE uoiL 
114W--4Z H' IJOT .. JI. 
MW-~J Aldt•• uoll. 
MW-Il ............. Ufll. 

MW-~l .... Olio- uJI/L 
MW-~l Aftll.'hlf·llllft .... ~~. 
MW·-4l """·••·l!.!f wll. 
r.tW-~l An._·~•·I!.IJ uoll. 
t.IW·-42 AR._~•·Il-4l •liL 
t.IW--42 Afttr•lur .. tl ... .. ~~. 
114W-~l .............. 2~ "'lL 
MW-~l An"hW·I!fiCt "'"· ••w--4! '-'•• 1111<' ... ~~. 
t.IW--4J tlt.•JI,. MtM' ••"· 
t.IW-~! 1 .... ~ .. ••"· 
t.IW-U F..,.~_,, .. I """· t.IW·U FMowll_,.ll ... ~~. 
t.IW·U I ............... .. II. 
114W--4l ., ... .. II. 
t.IW--4! FM,._..,.,. "'"· MW--4! 1:..11 .......... UJIIL 
MW--4l --IlK" ••"· 
MW--4! 

___ ,..,~ ........ 
··"· MW-~l Ito ........... .,II. 

MW-~1 , .. _ ......... '"'* .,II. 

MW·-12 M .. 11oo,.)<iolo• uoll. 
MW-U , ............ urll. 
MW4J ..... -llPO .,II. 
"'"'~-' -4,.'·1llll! .. ,. 
MW--4) -4,-4'-llOT utll. 
MW--4J A~ ito llf!_ll. 
MW--4) r ..... alk' 111!11. 
MW-4) ! ........ .( ......... ••IL 
MW·4.1 Att,·kii'·UU6 """· 
MW-~J All,i-W-12!1 ••II. 
MW ~l Ar-"a."·IJ.\,1 u~/1. 

MW~.I AfH\''-•·I.!.fl ·~"-
I>IW-41 Artt"I.•·IHK u•fl. 

AIIS\IMS 
J.lll~211~11\S.:rl •n Samt•hn~ RPIUio~hllcl•-.:t• •~>11'1'( ·n 

l~'ilt~~ ~!INIJ 

..... I. 

u 
NA 
ItA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

u 
u 
u 
u 
u 
tl 
tl 

NA 
NA 
NA 
NA 
NA 
NA 
No\ 
No\ 
NA 
No\ 

"" NA 
NA 
No\ 
No\ 
NA 
NA 
No\ 
NA 
NA 
NA 

u 
u 
u 
u 
u 

( 

~ ...... 
110 .,...,Jooil 

1.0 

1.0 
l.l 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
l.O 
1.0 
ID 
1.0 

A,......xc 
Maxi-~flll'ndddnnd PClls 

lluelllleGIWIIdwater Me~~llorla& 
.• -rku a..1ca1 Sc"las NPL Site 

G.-la.l ...... 

~-~ ._. I.Q DO .,... ..... ...... 
u u 1.1 
u u O.CIS 
u u 11115 
u u 11.10 
u u lUIS 
u u 0.10 
u u O.lf 
·u u 1110 
u u 1110 
u u 0.10 
u u ·~as 
u u ·~ u u 11.115 
u u 11115 
u u 0.311 
u u u 
u u 0.10 
u u 1110 
u u 0.10 
u u ll.fd 
u u o.os 
u u 11.115 
u u 1.0 
u u l.O 

u u 1.0 
u u 1.0 
u u 1.0 
u u 1.0 

.U u 1.0 
u u D. CIS 
u u 0.115 
u u 0.111 
u u D.CIS 
u u 1110 
u u 0.10 
u ..... 
u u llll 
u u ~It__ 
u u O.IIIS 
u u 11.11 
u u OM 
u u O.GI 
u u 0 .• 
u u ,. 
u u 11.10 
u u o.• 
u u 0.11 
u u lliiiS 
u u o.os 
u u 0.115 
u u 1.0 
u u u 
u u 1.0 
u u 1.0 
tl tl 1.0 

Pare 17 

( ) 

1-J ~- .. ,......, 
I.Q DO .,.. ..... ..... I.Q DO .,... ...... .,........ 

u 1.1 u u 1.0 1.0 
u GillS u u 1105 o.os 
u 11.11 U· u 0.05 u.os 
u 0.~ u u 0.10 0.10 
u 11.11 u u 0.05 o.os 
u 0.10 u u 0.10 1110 
u 0.10 u u lUll 11.10 

. UJ ..... u u 0.10 0.11 
w 11.10 u u 0.10 0.10 
w 0.10 u u 1110 410 
u 11.11 u u 0.05 o.os 
u Gill u u 0.115 O.CIS 
u 11.11 u u 0.05 o.os 
u lUIS u u o.05 o.os 
u Ull u u 0.311 0.311 
u ,. u u 5.0 s.o 
Ul O.IG u u 1110 0.10 
w 0.10 u u 1110 0.10 
Ul o.• u u 0.10 0.10 
u o.CIS u u O.QS o.os 
u O.CIS u u 0.115 o.os 
u 0.115 u u o.as 0.115 
1,1 I .I u u 1.0 LO 
u 2.0 u u 10 1.0 
u 1.0 u u 1.0 1.0 
u 1.0 u u 1.0 1.0 < 
u 1.1 u u 1.0 1.11 '· 
u 1.0 u u 1.0 1.0 
u ,. u u 1.0 1.0 
u 0.115 u u u.os lUIS 
u ... u u 0.115 u.os 
u .... u u 11.10 0.10 
u 8.115 u u 0.115 O.IIIS 
u o.• u u 0.10 0.111 
u o.• u u 0.10 0.10 
Ul ll"- u u 0.10 0.10 
Ul O.lt_ u u 0.10 0.10 
UJ o. .. u u 0.10 0.10 
u Gil u u u.os lliiiS 
u Gil u u 8.115 o.IIIS 
u Gil u u o.e o.CIS 
u .. u u us O.CIS 
u ... u u o.• .0.50 
u s.e u u s.o ,_. 

u Ul o.• u u eye 0.10 
u Ul .... tl u 0.10 0.10 
u Ul 0.11._ tl u O.IG .... 
u u D.l!ll u u lUll o.CIS 
u u o.CIS u u o.05 O.GI 
u u OM u u ~- ILOS 
u u 1.1 u u 1.1 .,_. 
u u 2.0 u u 2.0 2.0 
u u 1.0 u u 1.0 1.0 
u u 1.0 u u 1.0 1.0 
u u 1.0 u u 1.0 1.0 



Wrll """", ... llnits 

MW ~~ Ah~;lut I!C..& u•n. 
MW~I Au~t.:lur I.U"-1 u#l. 
MW-~1 t~o.·l.a-ltlfC' w/1. 
MW-~1 1kllo~-ltfiC u •II. 
MW-41 l)•.:l&lun • •/1. 

MW~I I.IIIIU!ioUIIJIII u•ll. 

MWH l·.ndan.uii.UI II u~ll. 

M\\'41 l:nt•~u .. ,. M~ll••c ~/1. 

MW-41 '~"''"" • •II. 

MW-41 ., .. ~~ ... ~ ..... yolo: ••"· 
MW-41 ru ....... .__ •tiL 
MW-41 •,UIII1Q·811C u•IL 
MW-41 ............ ('hh~ """-
MW-41 ................ ••IL 
MW-4.1 11\"((lok'h ... , ... ,_,~~,,,~ u•/1.. 
MW-41 M .. -thatah:h•v u•/1. 
MW-41 'IIIAOir'lh..-lh: -~· 
MW-44 H'·lllln u•/1. 
MW-44 4.4'·1>1>E up/1. 

MW-44 4.4'-0UT ••II· 
MW-44 AMnn •oil 
MW-44 .,,.., •. sue u•/1. 

MW-44 ........... ('h .. tn.t~ "''ll . 
MW-44 An":JI"'-1Uih u•/\. 
MW-44 An";lut-1!.!1 u •II. 

MW 44 ''"'";Jut-l!t! u•/t 

MW-44 Alo~&:li.,- 1.!-12 u•/t 
MW-44 r\tow.lotf·l ~.IX u•/1. 
MW44 Au-.·Lif·l~'\-1 u•/1. 
MW-44 ,,,,., ... .,.1.!110 •rll. 
MW-44 h..·to~lUIC u•n. 
MW-44 tl.:h.a·tllt(.' u •It 
MW-44 u ... .-lo.lun u •11. 

MW-44 b"'•n.uU.a" I •• n. 
MW-44 b ... J.~IJ.anll u•/l, 

MW-44 1 lhlotMJII.m ~u ... ,. \I'll. 

MW-44 I lhlun u•/L 

MW44 ............ .akkhy~ u•/1. 

M\\'-44 lntbanL~o·l·~ u •/1. 
MW-44 .... um.a·tUIC' u•/t 

MW-44 'oiiiiiiY·rbltvd;an.: u~/1. 

MW-44 lk(11;o;h~~ u•/1. 

MW--W ll.. .... ..:h~• <Po>lido: u •IL 
MW-44 l\.klhll!}'\"hhlf •l'll· 
MW-44 ·r., • ......._.~ ·~/1. 
MW-4~ H'·lll>ll u •II. 
MW-4~ H'·llllE u •/1. 
MW·4~ H'-llliT ~IL 
MW-41 Aklnn u •/1. 
MW-4~ o~l~lii·HIIl' II •II. 
MW 4~ .. ,...,,.n."',.d"""' u •/t 
MW-4S ,\nw.·lo.lf·HIIh u ·II. 
MW-4~ i\1\ ... :~\1 12.!1 u •11. 
MW-4~ Ah ... t.W·,2l! UJ"I. 
MW 4~ ''""'"'"12-4! u•fl. 

AIISV~I~ 

J \ 11"1~\1,.,!,'"' · •n S.m. 1 tlln~ Kp«\lltl!hl>t:h.: .. ·•, '"''\Ill'( ·u 
12~10-l.:'; 

t: .... l 
11 .... 11 I.Q IIQ Oolo<t 1.110111 

u 1.11 
u 1.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I) 1.0 
u 2.11 

u l.ll 

u 1.!1 
u 1.0 
u 1.0 
u I.U 

N" 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

u 1.11 
II 2.11 
u 1.11 
II 1.11 

( 

AppeadlxC 
M .. lmum Concentrations fll Pntlc:ldcs and PCBs 

lluellac Gruundw•ter Monltorlna 
American Chemical Se~lces NPL Site 

crtmth, lndlena 

F.•••l ...... I.Q DO llolo<tl.looil -u u 1.0 
u u 1.0 
u u 0.115 
u u 0.115 
u u 11.111 
u u 0.115 
u u o.m 
u u 0.111 
u u CliO 
u u 11111 
u u 1110 
u u 0.115 
u u 0.115 
u u 0.115 
u u 0.115 
u u 11.!0 
u u s.o 

u 11.10 
u 11.10 

0.111 I NA 
u lUIS 
u o.ns 
u 11.115 
u 1.11 
u 2.0 
u 1.11 
u 1.0 
u 1.11 
u 1.11 
u 1.11 
u 11.05 
u lUIS 

u 0.111 
u 11115 
u 1110 
u ll.IO 

u 0.111 
u lUll 

u 11.111 
u 11115 
u 0.115 
u llOS 

u 0.115 
u 11.511 
u 5.0 
u 11.10 
u 11.10 
u lUll 

u 11.11:! 
u l).ll5 

u 11.115 
u 1.11 
u 1.11 
u 1.0 

u 1.11 

t: .... l t:• .. l• lli&lonl 
I.Q DO . Oolo<t l.illlil K ..... l I.Q DO 0..1 J.inoil IJcll'd-

u u 1.11 u u 1.0 1.11 
u u 1.11 u u 1.11 HI 
u u 0.115 u u IWS 11.05 
u u 0.115 u u 0.1~ 11.05 
u u 0.10 u u 0.10 U.IU 
u u 0.115 u u 0.115 0.115 
u u 0.10 u u 0.111 0.11) 
u u IUO u u 0.10 0.10 
u UJ CliO u u 0.10 11.111 
u Ul 11111 u u 0.10 0.111 
u Ul 0.10 u u 0.10 0.111 
u u 11115 u u 0.11:! 0.05 
u u 11115 u u 0.11:! 11.115 
u u 0.115 u u llOS 11.11:! 
u u 0.05 u u 0.05 11115 
u u IUO u u ll5CI 115CI 
u u s.u u u s.u 5.11 
u UJ 0.111 u u 11.111 11.111 
u Ul lUll u u 0.111 11.111 
u UJ 0.10 u u 0.111 0.111 
u u o.ns u u 0.115 0.115 
u u 0.115 u u 0.115 O.llS 

u u 11.115 u u 0.115 11115 
u u 1.0 u u 1.11 1.11 
u u 1.0 u u 2.11 2.n 
u u 1.0 u u 1.11 Ill 

u u 1.0 u u 1.0 1.11 
u u 1.0 u u 1.0 1.11 
u u 1.0 u u 1.0 1.0 
u u 1.0 u u 1.0 1.11 
u u 0.115 I) u II.IIS 1111~ 

u u 0.115 u u O.llS 11.115 
u u 0.111 u u 0.10 0.10 
u u 0.115 u u 0.1~ II. IIS 

u u 0.10 u u 11.111 II Ill 

u u 11.111 u u ll.IU II Ill 

u UJ 0.10 I) u ll.IU lUll 

u Ill 11111 u u 0.111 IIIII 

u UJ 1110 u u 11.111 11.111 
u u 11115 u u o.ns 0115 
u u 0.05 u u o.ns 0.115 
u u 0.05 u u Ill~ OilS 
u u 0.115 u u 11.115 (IllS 

u u 0.~ u u II. 'Ill 11.511 
u u 5.0 u u 511 5.11 
u IJI 11.111 u u lUll ().Ill 

u UJ 11.10 u IJ 11.111 11.111 
u Ul lllll u u lUll 11.111 
u u 11.05 u u lUll 11.115 
u u ll.ll5 u u 1).1)5 ll.ll5 
u u 11115 u u 11.115 11m 
u u 1.0 u u 1.0 1.11 
u u 1.0 u u 2.11 2.11 
u u 1.0 I) u Ill 10 
u u Ill u II 1.11 1.11 

( 
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MW-4\ .......... ,..h • ., UJ!IL 
MW-4\ 'f .. , ...... "* """-
MW--Ift 4.4' llllll uriL 
MW--Ift 4.4'-UUI! """-
MW--Ift 4.4'-I>IH ••"-
MW--Ift Aktua u;IL 

MW· .... ......... IIIK' llltiL 
MW ..... ........ n.~o .. - ut"-
MW--11> Ah,·ltw·lOifll urll. 
MW--11> Ah,·l.w-12!1 u•/1. 

MW--11> Ah"'•·flU """· MW--M Arc11·1tw~I.U~ .. /1. 

MW--11> An":lnt-12U "'-"· 
MW-.tn Aru..-lur-1~~ fill /I. 
l.IW.an Art-.·1.-. I~H;t urll. 

MW--Ifo ...... "'"' urn. 
MW-11'1 ·~"""'"" """· MW--11'1 .......... ~t~ll. 

MW--11'1 I,. .......... I .. /1. 

Mw . .an hh .. ftUII.artll u•ll. 
MW-Ifo l·nti.IMIIIMI Mlilah: ••IL 
I\IW.-Ifo ·~ ....... ""'· MW411 1:····· ..... ".,.,... ut~IL 

MW411 ~~"NIIL~"k..w u•ll. 

MW-411 .......... anc "'"-
1\IW-411 Mllllll·(,...lftllft.: """-
MW--Ifo lkll;,t.,·hklf lfll/1, 

I\IW.-Ifo u ....... ., ... ,,._. ..... """· I\IW-411 M-11• .. ,. ..... ••"-
MW--11> r,,,....._~ ·~"-
MW-47 4.4'·11110 """· IIIW-47 4.4' llllF. Ill!"-
MW-47 ·HilOT ur/1._ 
MW-47 AMntt "'"-
MW-47 •lf>lu·IIIIC' .111"-
MW-47 ........ ('h ..... .., UIIL 

MW 47 Atnduf-IIIIC\ ··"-MW-47 """""lf·l~!l u•/1. 

MW ~7 A~o~t.hlf·IHl u•11. 

.-\IISUM~ 

J \11"i.~\JJI!\Scp1 1J7 So~mplm}! Rlll\lh~hl>ch.·\.'h a.h\I'IJ("I\ 

~~~~~~! ~11fllll 

--
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

"'" NA 
NA 
NA 
NA 
NA 

"'" NA 
NA 
NA 
NA 
NA 
NA 

c 

, ..... 
I bQ ·-·-u 1.0 
u 1.11 
u 1.11 

u 1.0 

u l.O 
u 1.0 
u 1.0 
u 1.0 
ll 1.0 
ll 1.0 

u 1.11 

ll lll 
II Ill 

Append!• C 
Ma•l•11111 c-.&ntlau oll'atlddn ud PCB• 

lludiiW GIWndw .. trr Maallori .. 
A-rtaa Cllelnlnl Semca NPL Site 

Grtmth,l.._ 

r.-1 - 1.0 DO ._,,..,. ...... 
u 1.0 
u 1.0 
u 1.0 
u 11115 
u 0.05 
u 0.10 
u 1105 
u 1110 
u 0.10 
u 0.10 
u 1110 
u 0.10 
u 11.115 
u 0.05 
u 11.05 
u 0.11$ 
u 11.50 
u HI 

u u IUO 

u u 0.10 
u u 11.10 
u u 11.05 
u u 0.05 
u u 11.05 
u u 1.0 
u u 2.0 
u u 1.0 
u u 1.0 

I u u 1.11 
u u 1.0 

J u u 1.0 
u u II.US 
u u ll05 
u u CliO 
u u lUIS 
u u lllll 
u u 1118 
u u 11.10 
u u 0.10 
u u 0.10 
u u 0.05 
u u .. ., 
u u .. ., 
u u 11.05 
u u .. ,., 
u u .u 
u u 0.10 
u u 0.10 
u u 0.10 
u u o.os 
u u o.os 
u u 11.05 
u u 1.11 
u u 2.11 
u u 1.0 

( 
) 

,._, .. .-. ........ 
1.0 DO ..._,_ -- 1.0 bQ llolodt.- ._,.,. 
u u 1.0 u u 1.11 Ul 
u u 1.0 u u 1.11 1.11 
u u 1.0 u u 1.11 1.11 
u u lUll u u 11.115 lUIS 
u u U5 u u 0.115 U.IIS 
u u 0.11 u u 0.111 Ill II 
u u ... u u 0.115 0.115 
u u 0.10 u u 0.111 11.10 
u u 0.10 u u 0.111 0.111 
u w 0.10 u u 0.10 11.111 
u w 0.10 u u 0.111 11.111 
u w 0.18 u u 0.10 0.10 
u u 0.115 u u 0.115 0.11$ 
u u o.as u u Q.ll5 11115 
u u 0.05 u u 0.05 O.IIS 
u u 0.05 u u 0.05 11.115 
u u IUD u u 1150 0.311 
u u 5.0 u u s.o s.o 
u u 11.10 u u 0.10 0.10 
u u 0.10 u u 0.10 0.111 
u u 0.10 u u 11.10 11.10 
u u 0.05 u u Q.ll5 OilS 
u u u.os u u 0.05 II. US 
u u 0.05 u u 11115 flUS 
u u 1.0 u u 1.0 1.11 
u u 10 u u 2.11 lll 
u u 1.0 u u 1.11 1.0 
u u 1.0 u u 1.11 1.0 
u u 1.0 u u 1.11 1.11 
u u 1.11 ll u 1.11 Ill 
u u 1.0 u u 1.11 1.11 
u u ll05 u u 11115 lUIS 
u u 0.05 u u II.US II. OS 
u u 0.10 u u lUll 0.10 
u u o.as u u llUS flUS 
u u 11~ ll u 11.10 1110 
u u 0.11 u u IUO 11.10 
u u 0.10 u u O.ID IIIII 
u u fl. ..!f. u u 11.111 lUll 
u u 0.10 u u 0.10 11.111 
u u 11.11 u u 0.05 0.05 
u u MI. u u 0.05 11,115 
u u o.as u u 11115 11115 
u u 0.115 u u 0.05 !lOS 
u u .. ,., u u ... ,., 0.50 
u u 5.0 u u s.o s.o 
u w liJl. u 0.10 0.10 
u w 0.10 u 0.10 0.10 
u ·W 0.10 IJ lUll 0.10 
u u .., u Q.ll5 0.05 
u u 11115 u o.as 0.05 
u u o.os u 0.05 0.05 
u u 1.0 u 1.11 1.11 
u u l.O u l.ll 2.11 
u u 1.11 u 1.11 Ill 



w .. n An.aJII' llnib 

MW~1 "''"'""·1!~2 u•ll. 

MW-~7 An"-·lur-1!4K u•/L 

MW-~7 Al'"-·l,w-1!~4 u•lt. 
MW-~7 Arudur-I!MI u •II. 
MW-~7 h.:lo~·UIIt" u •II. 
MW-~7 ,a..-h.dtiiC u •II. 
MW-~7 Ot .. ·ktnn u •II. 
MW-~7 1-:nt .. ..ull.an I u~IL 

MW-~7 bklua.ultaall up/\. 
MW-~7 ~nth.w~llan Will .de: u •IL 
MW-~7 f.oalril ••IL 
MW-47 o;ndno ••"-'ll!_do! •.I'lL 
MW-~7 t-.ndnn .. .:1une u[!ll. 
MW-~7 olltUU~·Rit(" u •II. 
MW-~7 ~IIM'Uil·(bl.~ u •IL 
MW-~7. lk .. .._'h.K ui!IL 
MW-~7 lk.l'l_.._'h·K~·""' u •IL 
MW-~7 M,1 ... ,.._h.,. u<A 
MW-~7 T,,.,lf'h!:lk' ·~ MW--111 ~-~·-ooo ·~ MW--111 ~-~·.ooE u•IL 
MW·-111 U'-DOT up/L 
MW--111 Aktrin -~ 
MW-~K ........ 811(' ••II • 
MW-4K .ai"'•·Ch ... •R.Ian.: u•/1. 
MW-4K An":lur lUI" u •II. 
MW--111 An111.hw-IHI u •II.. 
MW--111 AAIII."ktr-12.\2 u •IL 
MW--111 An~lllf·I~-U u •II. 
MW-~K An-.·!.11-ll.&M u •fl. 
MW--111 Au .. ·••-11'4 u•ll. 
MW--111 An .. ·l.w-l.!f'IU u•IL 
MW-4K t.:o•-BIIC u•IL 
M\1' 4K ll.:h.t 811(' u •IL 
MW--111 n ... ·ltlnn u•ll. 

MW-4K I:•".'"'""" I u•/1. 

MW-4K l:.tk.tM&II"'n II u •fl. 

MW-4K I~""'*"U•n !IUirat.: u •IL 
MW--111 1: .. , .... u•ll. 

MW-4K I:IMIItn ilkkh)'ilk u•/1. 
MW--111 l:lklfln .... 1•C u •IL 
MW--111 "tnnu-RIIC" ·~ 
MW·-111 ""'IIUtYI·Ot.lfdiuk! u•IL 
MW--111 . .., ....... ~. u~IL 
MW--111 lltfllikidt.tf l'(llll.i,t.,: u•/L 
MW-4K M-.·lhua y-. hlut u•/1. 
MW--111 h•urh.;on.: u•IL 

MW-4V •. 4'-lll>l> u•IL 

MW-4V •.4'·Dilf. u•/1. 

MW-•v 4,4'-0IH u•/1. 
MW-•v Akin• u •II. 

MW-4V •lfoh•·UIIl' u •II. 

MW-4V "''"'"·f'h"-•fllol~ u•/1.. 

MW-4V Aru..:lut-IUih u•/1. 
MW-4'1 Ah'l'hlf·l1~1 u•/1. 

AltS\JMS 
J \12~1\01~\S·'""' 'H S.unplm}! l{pl\lll}!hll!..•lt:t.:llt. kt..\I~P('II 

11~20-1~ ~-

t:uall 

M .. aull I.Q PQ Dotedl.loooll 

u 1.0 
u 1.0 
u 1.11 

u 1.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

u 1.0 
u 2.0 
u 1.0 
u 1.0 
u 1.0 

u 1.0 
u 1.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

u 1.11 
ll 211 

AppendlxC 
Maxln.um Cotlftnlratlaas ol Pclllddcs and PCIIs 

Baseline Groundwater Monltorin& 
American Chemical Servlccs NPL Site 

Gnmlh,lndlana 

F.-1 ....... I.Q PQ -·-- -u u 1.0 

u u 1.0 
u u 1.0 
u u 1.11 

u u lUIS 
u u u.os 
u u 0.10 

u u 0.05 

u u 0.10 

u u 0.111 
u u 0.10 
u u 0.10 
u u 0.111 

u u 0.05 

u u o.os 
u u 0.05 

u u 0.05 
u u O.SII 
u u S.D 

u u IUD 

u u lliO 

u u 0.10 
u u 0.05 
u u 0.05 
u u II. OS 
u u 1.0 

u u 20 
u u 1.0 
u u 1.0 
u u 1.0 
u u 1.0 
u u 1.0 
u u o.os 
u u 0.05 
u u 0.10 
u u 0.115 
u u 0.10 
u u 0.10 
u u 0.10 
u u 11.10 
u u 0.10 
u u 0.05 
u u 0.05 
u u 0.115 
u u 0.05 
u u 0.50 
u u s.o 
u u 0.10 
u u 11.111 
u u 11.111 
u u 11.05 
u u 11.05 
u u II. OS 
u u 1.0 
u u 2.11 

r. ...... t:to .... IJiK!onf 
I.Q PQ Potectl.imit ....... I.Q PQ n.t.<ll.irloll n.t.coiaoo 
u u 1.0 u 1.11 1.0 
u u 1.0 u 1.11 1.11 
u u 1.0 u Ill Ill 
u u 1.0 u 1.11 1.11 
u u o.os u O.IIS 1105 
u u ·~os u 0.115 nus 
u u 0.10 u 11.10 0.10 
u u u.os u 0.115 II.OS 

u u 0.10 u 0.01 11.111 
u u 0.10 u 11.111 11.10 
u UJ 0.10 u 0.10 0.10 
u UJ 0.10 u 11.111 11.10 
u UJ IUD u 11.111 0.10 
u u u.os u I~ OS 0.115 
u u 0.05 u 0.115 0.115 
u u ll05 u 0.115 0.115 
u u u.os u D. OS D. liS 
u u 0.50 u 0.511 0.50 
u u 5.0 u s.o 5.0 
u UJ IUD u u 0.10 11.10 
u UJ 0.10 u u 0.10 0.10 
u UJ 0.10 u u 0.10 0.10 
u u ll05 u u 0.05 0.05 
u u 0.05 u u 0.115 0.115 
u u o.os u u 0.05 0.1» 
u u 1.0 u u 1.0 Ill 
u u 2.0 u u 2.11 211 
u u 1.0 u u 1.0 1.0 
u u 1.0 u u 1.0 1.0 
u u 1.0 u u 1.11 1.11 
u u 1.0 u u 1.0 1.11 
u u 1.0 u u 1.11 1.0 
u u 0.05 u u o.os O.OS 
u u 11.05 u u 0.115 0.115 
u u 11.10 u u 0.10 11.111 
u u ll05 u u 0.115 (1.1~ 

u u 11.10 u u lliO 0.10 
u u 0.10 u u 0.10 11.10 
u Ul IUO u u 0.111 11.111 
u UJ 11.10 u u 11.111 11.111 
u UJ (1.10 u u 0.10 DID 
u u 11.05 u u 0.05 0.115 
u u 1~05 u u 0.05 0.115 
u u 11.05 u u 0.05 0.1~ 

u u 0.05 u u II. OS 0.115 
u u 11.50 u u 11.50 0."1 
u u 5.11 u u !.II s.o 

Ul 11.10 u 0.111 l/.10 
UJ 11.111 u 11.111 (1.10 
UJ lUll u 0.111 11.10 
u 0.05 u O.IIS OilS 
u 11.05 u O.IIS D. liS 
u 11.05 u 0.115 OilS 
u 1.11 u 1.11 Ill 
u 2.0 ll 2.11 211 

( 



w .. "...,.. , ..... 
NW--1'1 AJ, ......... u.•l """' NW--1'1 A.,., .••. ,z.a! _....,._ 
MW--1'1 """'"•·11-111 ~ 
MW-.W "''"·· ... n~ ~ 
MW--1'1 "''"'lul•tlH.) 

...,., 
NW--1'1 M•·lltll' •1111-
NW·.., "'••·IIIC IIJIII-
NW--1'1 ,,..,_ ....,., 
MW--1'1 &do ........ I """' MW--1'1 ~ .......... IIIII-
NW--1'1 f .................. ,.A, 

NW-411 '*'"" ... 
MW-411 l:aloia ..... ...,. ..... 
MW--1'1 .............. ... 
MW_.., ............ 1(' .... 
MW--1'1 ........ -Clllo .... UIIIL 
MW--1'1 lt.'l'l ......... IIllA. 
MW--1'1 1 .. ,... ............. UIIIL 
MW--1'1 .......... ,. .... _....,._ 
MW--1'1 r .. ........,. ..... 
NW-!11 4,4'·1100 ..... 
t.IW-50 4.4· ·IJOE .... 
MW-!11 4,4' ·IJI>T """· MW-!10 A~lria """' MW·SO ...... IlK' ~~~-
MW·lll -·""'•"- _01111-
MW-!11 A•--•or-llllf> .. II. 
MW-,_1 ............ 122l "'"' •tw-!11 An,·h•·U.•! """· MW-!11 AR··~••·I2 ... l llliiL 
MW-!11 ""··••·ll-111 .,.n. 
•tW-!11 ""··••·1!'-4 """· MW-!11 An-.:ltw·llM' 10111. 
MW-!11 .., ...... 1(" """' MW-!11 ..... Ilk' "'"· MW-!111 Jo.:llna 

..,._ 
MW·SO ·~--I IJtiiL 
MW-!111 ,, ............... """· ...w.,... ...... -.... ..... •"· 
MW-!11 F......,o "'"· 
MW-"1 ......... .........,.._ -"""· MW·lll Eooll ......... !filL 
MW·!O -·IIIC .. ,.. 
NW-5111 

__ .(1ol...._ 
~ 

MW·"' ~ ............ IIIII. .... ,., .............. ..........., ~ 
"4W·5111 .... ., .. ,... .. ,.. 
Mw-• r.- OIIIL 
MW·SI ~4'-DOO -MW-SI 4.4'-00fl 011/L 
NW-~1 4,4'-IIOT ....... 
r.tw-!1 A•IM Ifill. 
MW-.11 .,,..JIIK' · ..,IL 
MW-11 . ..., .. ( ...... .,_ Ifill. 
MW-11 A,,.,.hii·IUih ·~"-

AIISVMS 
J.\1 H~\11-12\Scp 97 S•m1~1n~ Kt~\lllrhO.Ic.:IUt-\1'1'('11 

!!~~·~-~~ ~11fllll 

..... I.Q 

u 
u 
u 
u 
u 

HA 
NA 
HA 
HA 
HA 
NA 
NA 
NA 
HA 

"" HA 

"" NA 

"" HA 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

(_ 

f:-1 
DO ........... 

1.0 
1.0 
1.0 
1.0 
1.0 

u 0.111 
u 0.10 
u 0.10 
u O.IIS 
u O.IIS 
u 1.115 
u 1.0 
u 2.P 
u 1.0 
u 1.0 
u 1.0 
ll 1.0 
u 1.0 
u o.os 
u o.os 
u 0.10 
u 0.111 
u 0.10 
u 0.10 
u 0.10 
u 1.10 
u lUll 
u o.oJ 
u a.os 
u a.os 
u 0.111 
u G.5 
u s.o 
u 0.10 
u 0.10 
u 0.10 
u 005 
u lUIS 
u CW5 
u J.l) 

' ·' AppeadlaC 
MPIIR- CallceM ........ elf'allcldes 111111 PCib 

a-tiM G~Maaitorlaa 
A-rkM a..lnll Senlca NPL Bile 

Grilllllt,l ..... 

t:-2 ._ I.Q DO .,_ ..... ..... 
u u 1.0 
u u 1.8 
u u 1.0 
u u 1.0 
u u 1.0 
u u 0.115 
u u ... 
u u 0.10 
u u oilS 
u u 0.10 
u u .... 
u u 0.10 
u u 0.10 
u u 0.10 
u u oilS 
u u 0.115 
u u 0.115 
u u 0.115 
u u ..,., 
u u J.O 
u 0.10 
u 0.111 
u 0.10 
u 0.115 
u o.IIS 
u ... 
u 1.0 
u 10 
u 1.0 
u 1.0 
u 1.0 
ll 1.0 
u 1.0 
u ... 
u o.IIS 
u CliO 
u •• u .... 
u 0.10 
u 1.11 
u 0.10 
u O.Ht 
u o.IIS 
u a.IS 

O.Gil ' MA 
u O.IS 
u ... 
u s.o 
u u 0.10 
u u 0.10 
u u 8.10 
u u cutS 
u u a.• 
u u 0.05 
u u 1.0 

P•r• 21 

( q 
J 

1:.-S ~· I ..... 
LO DO ........... - I.Q -~ ...... ...... .,...... 

u 1.0 u I.D 1.0 
u 1.0 u 1.0 1.11 
u 1.0 u 1.0 1.11 
u 1.8 u 1.0 1.0 
u I .A u 1.0 1.0 
u ... u OilS 11.115 
u O.IIS u 0.115 0.115 
u 1110 u 0.111 0.10 
u 0.115 u 0.115 0.115 
u 0.10 .u 0.10 0.1& 
u 11.10 ·U IUD 010 
UJ ·o. .. u 11.10 0.10 
UJ 0.10 u 0.10 0.10 
UJ CliO u 1110 0.10 
u .... u 0.115 0.0$ .· ... 
u O.IIS u 0.115 0.0$ 
u 0.115 " 11115 0.113 
u a.ll5 u O.IIS O.IIS 
u 11.511 u o.so o.so 
u 5.0 u s.o s.o 

u u 0.10 u 0.10 0.10 
u u 11.111 u 0.10 0.10 
u u 0.10 u 0.10 0.10 
u u IUIJ u 0.115 0.115 
u u IUIJ u 0.1115 0.1115 
u u ... u ... O.IIS 
u u 1.0 u 1.0 1.0 
u u 10 u l.O z.o 
u u 1.0 u 1.0 1.0 
u u 1.0 u 1.0 1.0 
u u 1.0 u 1.0 1.0 
u u 1.0 u 1.0 1.0 
u u 1.0 u 10 a.o 
u u ... u ... G. CIS 
u u •• u lUIS OilS 
u u 0.10 u 0.11 0.10 
u u ... u ... 0.115 
u u 0.10 u 0.10 lliO 
u u lliO u 1110 0.10 
u u CliO "- U.IO 0.10 
u u 1111 u 0.10 0.10 
u u 0.10 u 0.10 0.10 
u " .... u .... ... 
u u .... u .. .... 
u u .... u G.IIS ... 
u u G.IIS 0.1115 0.05 
u u ... u o.so ... 
u u 5.0 u s.o J.!l. 
u Ul 0.10 u u 0.10 0.10 
u Ul Q._IL u u 0.10 11.111 
u Ul •• u u 1.10 0.10 
u u lUll u u 11.05 0.05 
u u 11.115 u u 11.05 O.IIS 
u u 0.1115 u u 11.05 11.05 
u u 1.0 u u 1.11 1.0 
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AIISIJ~\S 

J \12:\!\tl-l~'"" • 'n S.tmplmf N:pt\Jh~ho~·•l·~·•:or. th\PI't'll 
12~~04.? ~ 

llnull I.Q 

u 
u 
u 
u 
u 
lJ 
u 
u 
1.1 
1.1 
u 
Ll 

1.1 
1.1 
ll 

ll 

ll 
ll 

ll 
1.1 
u 
Ll 

1.1 
1.1 
1.1 
u 
u 
u 
ll 

u 
u 
ll 

u 
u 

t:~ .. t I 
IMJ Ddodl.ail 

u 2.0 
u 1.0 
u 1.() 

u 1.() 

u 1.0 
u 1.0 
u o.os 
u 0.05 

u IUO 

u O.IIS 
u 1110 
u 0.10 
u 11.10 
u 0.10 
u 0.10 
u 0.05 
u II. OS 
u 0.05 
u D. liS 

u u.s 
u s.o 
u 0.10 
u 0.10 
u 0.111 
u O.IIS 
u lUIS 
u lUIS 
u 1.0 
1.1 2.11 
u 1.0 
u 1.11 
u 1.11 
u 1.11 
u 1.(1 
u lUIS 
ll 11.115 
II 11.111 
u lUIS 
ll 11.111 
II 0.10 
II 11.10 
u 11.10 
u 0.10 
u oos 
u OilS 
u lUIS 
II lUIS 
u 0.5 
ll 5.11 
II 11.111 
u 11.10 
u 11.111 
1.1 II liS 
ll II CIS 
ll 1111~ 

Appendlll C 
lltaxlmum Concentrations vi PHilddes and PCBs 

Bare liM C roundwaler lltllftllol'lna 
Amerle~~n CMmlcal Senlccs NPL She 

Cnmth, llldlana 

t:-J - I.Q DQ -·-- ·-u u 1.0 
u u 1.11 
u u 1.11 
u u 1.11 

u u 1.0 

u u 1.0 

u u o.os 
u u o.os 
u u IUD 
u u O.IIS 
u u 0.10 
u u 0.10 
u u 11.10 
u u 0.10 
u u 0.10 
u u 0.115 
u \1 o.os 
u u o.os 
u u o.os 
u u 0.50 

u u s.o 
u u 11.10 
u u 0.10 
u u 0.10 
u u 0.!15 

1.1 u o.os 
u u llOS 
u u 1.0 
u u 2.0 
u u 1.0 
u u 1.0 
u u 1.0 
u u 1.11 
u u 1.0 
u u lUIS 

u u O.OS 
u u 0.111 
u u o.os 
u u 0.10 
u u 0.111 
u u 0.111 
u u· 0.10 
u u 0.10 
ll u o.os 
u u 0.115 
u u o.os 
u u o.os 
u u 0.50 
u u 5.0 
u 11.10 
u lliO 
u 0.10 
u II.IIS 
u II. liS 

u lUIS 

t: •• ,, t: ..... ~ lliM'-1 
I.Q DQ ·-·-if Rnull I.Q DQ -~·--·il 

._~ .. 
u u 2.11 u u 2.11 211 
u u 1.11 u u 1.11 Ill 
u u 1.11 u u Ill I II 
u u 1.0 u u 1.0 Ill 
u u 1.0 u u 1.11 1.11 
u u 1.0 u u 1.0 1.11 
u u o.os u u 0.05 0.05 
u u 0.05 u u Ill" lUIS 
u u 0.10 u u 11111 11.111 
u u 0.05 u u 1105 lUIS 
u u 0111 u u 0.111 11.111 
u u 1110 u u 0.111 1110 
u UJ 0.111 u u 0.10 1110 
u w 0.111 u u 0.10 11.10 
u w 0.10 u u 0.10 0.10 
u u 0.115 u u 0.05 11.115 
u u o.os u u 11DS 0.05 
u u o.os u u D. OS O.IIS 
u u o.os u u O.IIS D. liS 
u u 0.511 u .u 0.,.1 o.so 
u u s.o u u 5.11 HI 
u Ul 0.111 u u 11.10 0.10 
u UJ 0.111 u 1.1 0.111 0.10 
u UJ 11.10 u u 0.111 ow 
u u o.os 1.1 u O.IIS IIAI5 
u u lUIS u u 0.05 IJU5 
u u 0.05 u u O.IIS IWS 

u u 1.0 u u 1.11 1.11 
u u 2.0 u u 2.11 2.11 
u u 1.0 u u 1.11 1.11 
u u 1.0 u 1.1 1.11 1.11 
u u 1.0 u u 1.11 1.11 
u u 1.11 u u 1.11 1.11 
u u 1.0 u u 1.11 1.0 
u u 0.115 u u 11.115 0.1, 
u u 11115 u u OilS II. IIS 
u u 0.111 u u 11.111 11.111 
u u o.os u u 0.05 O.IIS 
u u 0.10 u u 0.111 0.10 
u u 0.111 u u 11.111 11.111 
u UJ 0.111 u u 11.111 lUll 
u Ul 0.10 u u 11.111 11.1() 
u UJ 0.10 u u 0.10 0.111 
u u O.IIS u u 0.115 O.IIS 

u u o.os 1.1 u O.IIS O.IIS 

u u o.os u u II. OS O.OS 
u u II. OS u u 11.05 0.05 
u u O.SII u u I !.SCI o.so 
u u ,,0 u u 5.11 S.ll 
u u 11.111 u u 11.111 11.10 
u u IUD u u 11.111 Ill II 
u u 0.10 u u 0.111 11.111 
u u O.ll.\ u u lUIS O.IIS 
u u 11.1" u u II. liS IJIIS 
u u lUIS ll ll 11.115 II CIS 

( 



w .. " ... , .. llllib 

MW-S.I Ar.-.h•·UUA ..,JL 
MW-SI A.h-:h·l~21 ,..JL 
MW-SI Arudut-12.'2 IWIL 
MW-\1 "''"lut·l!-12 "'LIL 
MW-~.1 """'1-•·1!-'1 .,IL 
MW-~.1 A.ru.:lnl· 12:\.t .,JL 
MW-5.1 "''"'"'"lf·flf'fl ..,. 
t.~W.\1 ,..,,. 811(' ~ 
MW-~.1 •l.:lo•·lll(' uriL 
MW-~J u • ...-a..tna """· MW-SI 1-:htl-•!t~illilft I •• II. 
~IW-H l;ndt"ull;m II UIIJ. 
MW-SJ b"lo•s.ullilnWII;M< uriL 
MW-Sl Ertt.lu• urll. 

MW.SJ r ........... ...,h~ •• II. 
MW-H En.lttnl&.'hllk' """· MW-SI ......... 811(" uiiL 

MW·H l~•tlrtiY·("hlurdoa~ """· MW-\1 u.,,. ... ,..w Ufll. 
MW-~1 11.:,..-:h~w .,. •• ;.~.: uriL 
MWS.I M .. ·IIMIIIYL'IIkll •fill. 
MW\.1 1·,··~~ uttll. 

MW-\.1 4.4· lli>U uriL 

MW .... 4A' l>l>f .. II. 
MW-\.1 4.4· UI>T uc:ll. 

MW.\4 Al.luA .,II. 
MW \4 •• ,., ... IUK" ..,II. 
MW ..... ....... o.- .. II. 
t.IW.\.1 Atud•lf·IUI6 ..,II. 
MW ..... All'" .. II'·Jlll """· MW-\4 .o\,., ...... 2.•2 ..,n. 
MW-'>1 A"tt.kll·l.! .. l .,n_, 
MW-~4 A. ........... l .... 1111!, 
MW-\.1 A.tt ... t-111·1:!,.. .,.II. 
MW-\.1 Ar•"'-•·llMI IIIII. 
Mw ..... "·•• BIK' ..,n. 
MW-~ •I.:~•IIIK' 11111. 
MW .... u.~._.,.,. ..n .. 
MW\4 ""'~-.. 1 ur/1. 
r.tw.~ b.~-.... .,.JL 

MW-~~ l'nduouU.......,..., utll. 

t.IW-14 f.nt.il .. ... II. 

MW·~ l'•k•..W.. ....... uti/!. 
t.IW·"' f~~~tlltak-..- ""'· MW-1~ ............ 1(" .. II. 

loiW-1~ iltlllt•·CW.•da*: ~ 
MW.~ 11.: .......... ..,. 
~o~w ..... .... ,.~ ................ .,.JL 
MW-~ .......... ,.ill> .. .,.JL 

MW-~ TuUI'Iw-.: """· MW-55 4.4· -1100 .,II. 
loiW-5S ~.4· Oil£ IIJI/L 
MW-1\ ~X DIJT u •IL 
MW.\\ Al.l11n ·~"· 
MW-\\ -~~••·I.UI' u •II. 

AIIS\IMS 
I \111!\11.12\.o;.,f'l •11 San.,•hn~ Rpo\lh~hll<l«b •h\1'1'1'11 
12:\~04~ !!IHII 

..... I. 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

( 

•:•""' I 
IIQ -~--u 1.0 
u l.ll 
u 1.0 
u 1.0 
u 1.0 
u 1.11 
u 1.0 
u lUIS 
u lUIS 
u 1110 
u lUIS 
u 11.10 
u 0.10 
u 0.10 
u 11.10 
u 0.10 
u 0.05 
u 0115 
u 0.05 
u 11.115 
u u.s 
u 5.0 
u ·~ 10 
u uiO 

u 11.10 
u 11.115 
u ll05 
u 0.05 
u 1.0 
u 2.0 
u 1.0 
u 1.0 
u 1.0 
u 1.0 
u 1.0 
u 11.05 
u 0.05 
u 0.111 
u 11.05 
u lliO 
u 0.10 
u 0.10 
u 0.10 
u 0.10 
u 0.05 
u II. OS 
u 0.1111 
u 0.115 
u u.s 
u 5.0 
u CliO 
u 0.10 
u 0.111 
lJ 11111 
ll Ill" 

AppetldlaC 
MaxiM-C~fiiPalkldn ud PCBa 

........ G.,..Mwlller MGaltoriq 
AMerican Clletlllcal S."aa. NPL Site 

G..-111.1 ....... 

r. •• u - 1.0 DO Dolodl.loloil -u 1.0 
u 10 
u 1.0 
u 1.0 
u 1.0 
u 1.0 
u 1.0 
u 0.115 
u 0.115 
u 0.10 
u 0.115 
u 0.10 
u 0.10 
u 0.10 
u 0.10 
u 0.10 
u o.os 
u u.os 
u u.os 
u O.IIS 
u CUD 
u 5.0 
u u 0.10 
u u 11.10 
u u 0.10 
u u 0.115 
u u 0:115 
u u 0.05 
u u 1.0 
u u 10 
u u 1.0 
u u 1.0 
u u 1.0 
u u - 1.0 
u u Ul 
u u 11.05 
u u 0.115 
u u 0.10 
u u 0.115 
u u 0.10 
u u 0.10 
u u IUO 
u u 0.10 
u u D. Ill 
u u 0.115 
u u 0.05 
u u o.IIS 
u u 0.115 
u u o.so 
u u s.o 
u u 0.11 
u u 0.10 
u u 0.10 
u u II.IIS 
u u 11.115 

Pare 2.l 

( 

Jo:-J t:-·~ I ...... 
I.Q _llg .,.....LIIIoi& - I.Q DO -·-- --u u 1.0 u u 1.0 1.0 
u u 10 u u l.O 2.11 
u u 1.0 u u 1.0 1.11 
u u 1.0 u u 1.11 Ill 
u u 1.0 u u 1.0 I.U 

u u 1.0 u u 1.11 1.0 
u u 1.0 u u 1.0 1.11 
u u 0.115 u u II.IIS II. OS 
u u 0.115 u u n.os II OS 
u u 0.10 u u 0.111 IIIII 
u u 0.115 u u o.os lUIS 
u u 0.10 u u 0.10 0.111 
u u 0.10 u u 0.111 U.ID 

u u 0.10 u u 0.10 11.111 
u u 0.10 u u 0.111 0.111 
u u 0.10 u u IUD 0.111 

u u 0.115 u u 0.05 0.115 
u u 11115 u u o.os 11.115 
u u u.os u u 0.05 11.115 
u u llll5 u u II.IIS II OS 
u u n.so u u 11.:111 11.:111 
u u 5.0 u u 5.11 5.11 
u UJ 0.10 u u 0.10 1110 
u UJ 0.10 u u 0.10 1110 
u UJ 11.10 u u 11.10 1110 
u u o.os u u 11.05 II.IIS 
u u 11.115 u u 11.115 11.115 
u u 0.115 u u 0.05 0115 
u u 1.0 u u 1.11 1.11 
u u 10 u u 2.11 1.11 
u u 1.0 u u 1.0 1.11 
u u 1.0 u u 1.0 1.11 
u u 1.0 u u 1.11 1.0 
u u 1.0 u u 1.11 1.0 
u u I.D u u 1.0 1.11 
u u 0.115 u u 0.115 0.115 
u u lUIS u u 11.115 II. OS 

··~ 
u u O.lt u u 0.10 0.10 
u u 11.111 u u 0.115 0.115 
u u O.lt u u 0.10 0.10 
u u O.lt u u 0.10 0.111 
u UJ 0.10 u u 0.10 lliO 
u UJ 0.10 u u 0.10 0.10 
u w O.lt u u 11.10 0.10 
u u 0.115 u u 11.115 0,05 
u u 0.115 u u 0.115 0.05 
u u o.IIS u u lUIS 0.115 
u u o.IIS u u lUIS 0.115 
u u 0.!0 u u o.so o.so 
u u 1.0 u u s.o s.o 
u u 0.10 u u 0.10 0.10 
u u 0.10 u u 0.10 0.10 
u u lliO u u 11.10 O.IIJ 
u u 11.115 u u ll.IIS 11115 
u u 11.1., u u II. OS 11.115 



,., .... 
Wcll Anlll)'lt' UnU.1 ltrsull J.Q PQ 

MW-11 .11 \ft.a ('hl••rllon-= u ·ll u 
MWII An~:~lf-IHIII u •ll u 
MW-H Arudut- I .!21 u•/l. u 
MWII Anw.:ltw-l~.\2 u•/1. u 
MW-11 A.h ... IU(-12-4! u•tl. u 
MWII Aru~o:ltlf-1!-IH u •It u 
MWII An.,.;lnr-12,_, ••ll u 
MW II An...-lut·l~M) u•ll. u 
MW-11 ....... sue ~"· u 
MW-11 •~<~•·BIIC ·~"· u 
MW-11 fltL•It.lnn u•n. u 
MW-11 F."'~"""'"'' 111!11. u 
MW-11 EA.t.~ull.tn II u •ll u 
MW-11 t~•.wu,m walliik u •ll u 
MW-SI f.naiA• ~ll u 
MW-51 bldrio .~J<h.}'ok ~- u 
MW-H l:ndriDl .... •lftl: ·~"· u 
MWH •mnaa-BIIC u•/L u 
MW SS ',UIUI~·C'ft"-lll'do&n.: ·~ll u 
MW-11 ........ ilk" u•IL u 
MW-11 II<J'Iaoflk" CJ'UAI.k u•/L u 
"tW-11 M~,."thn-.y&."b"w ur/1. u 
MWII fm.~~ u•/l. u 

AIIS\JMS 
J \1.2.4\1\U-L!\.... ''7 Silmplmg H:pt\lll~hlk•ll',:l!i.Xh\PPCU 
I ~~2042 ~: 

llwk<tl.lllok 
l).t~ 

I.Cl 
2.0 
1.0 
1.(1 

l.ll 

1.0 
1.11 

0.05 
0.05 
0.10 
0.115 
0.10 
0.10 
lliO 
lliO 

CliO 
0.115 
0.115 
ll.l~ 

O.OJ 
II. I 
1.0 

AppendlxC 
Maximum Concentnllona ol Pes&lddes and PCBs 

BucUne Groundwater Monltorln1 
American Cllemkal Senlces NPI. SUe 

Griffith, lftdlau 

F.-2 ....... I.Q 1M! Dotodl.a.ll -u u 0.05 
u u 1.0 
u u 2.0 
u u 1.0 
u u 1.0 
u u 1.0 
u u 1.0 
u u 1.0 
u l1 11.05 
u l1 0.05 
u u 0.10 

u u 0.115 
u u 0.10 
u u 0.10 
u u 0.10 
u u 0.10 
u l1 0.10 
u u 0.05 
u u 0.05 
u u 0.05 
u u 0.05 
u u 0.50 
u u s.o 

r 

F.••ll r. .... 4 lli&hc>l 
I&_ ~- -·.lonil ....... J.Q J)g Ddcdl.ioDic Dtlortlno 

u u 11.05 u u 11.1~ llUS 

u u I.Cl u u 1.0 l.ll 

u u 2.0 u u 2.0 2.0 
u u 1.0 u u 1.0 1.0 
u u 1.0 u u 1.0 1.0 
u u 1.0 u u 1.0 1.0 
l1 u 1.0 u u 1.0 1.0 
u u 1.0 u u 1.11 1.11 
u l1 -CI.05 u u 0.05 0.05 
u u 0.05 u u 0.05 0.115 
u u 0.10 u u 0.10 1110 
u u 0.05 u u 0.05 0.115 
l1 u 0.10 u u 0.10 0.10 
u u 0.10 u u 0.10 0.10 
u u 0.10 u u 0.111 11.10 
u u 0.10 u u 0.10 0.10 
u u 11.10 u u D. Ill ll.IO 
u u 0.05 u u 0.05 U.lll 

u u 0.05 u u 0.1~ lUIS 
u u O.OJ u u 0.1~ o.c~ 

u u 0.05 u u O.OJ 0.1~ 

u u 0.50 u u 0.511 0.50 
u u s.o u u 1.0 su 

( 



w .. A .. lylo ...... -M-IS Alvnunum IIIIL NA 
M·IS AeliR14WIY .,n, NA 
MIS o\lwno; ...,. NA 
M-IS lartun' •!Ill- NA 
MIS .. .,. ...... llfiL NA 
M-IS 

(' ...... _ ...,. NA 
M-IS C'ok10111 ""'· NA 
M-IS Owuaua~~tfh.,.aJ) ~ NA 
MIS ('otl;lh .. IL NA 
MIS c_........, otiL NA 
M·IS I<"Y...W.'IhM•II lltiiL NA 
M-IS ..... lltiiL NA 
MIS u.J llfll. NA 
MIS [Mo,n.:Mum ...,. NA 
MIS 

,.....,_,., 
IIIIL NA 

M-IS Moi\:UI') qiL NA 
MIS Nidd ..,ll. NA 
M-IS P.lil.\\iUHI UIIL NA 
M-IS S,k•n""" u.t_IL NA 
1\.1-IS Stl"'r ..... NA 
MIS s. ........ qiL NA 
M·IS Tlwllaum •JilL NA 
M-IS v~..ttllm •rll NA 
M-IS Z~~~< qiL NA 
M.IS """""""" IILIL NA 
M-.IS ............ , ..... NA 
M-.IS Ahcu..- qiL NA 
M-IS kliun1 ~ NA 
M-IS [~lloum ...... NA 
MIS ('.....,ouno uJIL NA 
MIS (~aktum ut_IL NA 
M-IS C'tNunUUIII 'htt•l) •IL NA 
MIS C'oolloll qiL NA 
M-IS C'olflro.'f owJI, NA 
MIS 

~·····" 
...,. NA 

MIS ..... ~ NA 
M-.IS Leal ..,, NA 
M-IS IMai.-:JJ.am ..,n. NA 
M-IS 1,....,...,,., OOIIIL NA 
M-.IS '*"'"" ...... NA 
~f.IS Nl.·kl .,~~. NA 
M·'S ,. .... ,_ uriL NA 
M·'S s.:a.. ....... .. IL NA 
~OS Solwr OOIIIL NA 
M·.IS S.whurw ~ NA 
M-lS TWii4olll Ifill NA 
!1.1-.IS v_,_ ..... NA 
~HS liolo: •Ill NA 
~Hil "'-·-· .. IL NA 
M-~ll Ami ..... , UIIL NA 
M~ll An..:onM: Uf/1. NA 
M~l> 8itiHIHI u•ll. NA 

AIIS\AI'I·. 
1:\12~:!\11-t!\Sq>i •17 Sa0111>long Kpl\llo~hiXI<CI> >l>llno>r~ 

12~21J.12 2! 1601 

( 

t:-1 
LQ DQ .,.....~ 

AppeftdlxC 
Maxi••• c_......... ollnorpaics 

8Mellne Gl'tiiiiiiiWIIfer Maaltorlna 
A-rkin a...ac.l Se"ICIII NPL Site 

Grllllth,l..._ 

E-J .... LQ DO llolodl.llllll .... 
I u IU 
u u I.U 
I u l.U 

!1111 1.0 Sll 
u u 1.0 

1.0 ~ 1.0 
2'IO,GOO 7.0 212.CIOII 

1.1 I 1.0 
2.) I 1.0 2.2 
I.Z I 1.0 

u u 10 
23,(,011 N I 4.0 1'1,'1011 

u u 1.0 
11,100 5JI 7JMO 

21M 1.0 m 
u u 0.20 

7.S I 1.0 
41,1100 27 411,«10 

u u 2.0 
u u 1.0 

11,2110 E I 20 67JOD 
u u ).0 

).0 • '1.0 1.1 
I u II 
u u '" u u 1.0 
u a 10 6.1 

21111 1.0 112 
u u 1.0 
u u 1.0 

lO,IJIJII 7.0 .. , ..... 
u 1.0 

2,1100 • 1.0 I.S 
2-'GD a 1.0 

u 10 
2.W N J 4.0 2,1:111 

u 1.0 ., ... s.o )IIJOD 
IJ40 1.0 611 

u uo 
1% I 1.0 

21,2011 27 l.l)ll 

u 2.0 
u 1.8 

)11,41111 l! ' 20 24,100 
u ).0 

u 1.0 u 
I u 14 
a u 147 
a u 1.1 
B IJ u 

2114 1.11 "' 

l'aae I 

( 

t:-3 t:-• I ...... 
LQ DO llolodLitooll ..... LQ DO ._ ........ DotociiM 
I u lOS 1111 N J 10 1111 
u u 2.0 u u 1.0 2.0 
u u 2.0 1.1 I 2.(1 3.11 
II J 1.0 IIIII 1.0 -u u 1.0 u u 1.0 1.0 
u u 1.0 u u 1.0 1.0 
I! I 7JJ 251.000 I K.U 21DJIOO 
I u ).6 u 1.0 2.1 

• J.IJ S.l I 1.0 5.1 
I u JJI • Ul u K.J 
u u If' u u Ill 10 
e I I.U ll.lOO 11.0 2),11110 
u u 1.0 u I 1.11 B 
E J ).0 '11,100 I J.O VI,IUO 
I! J 1.0 347 1.0 21M 
u u o.JO u u 0.20 0.211 
I u 6.2 22 I 1.0 u 
I! I II .lK,IOO E J 16 41\AIMI 
u u 2.0 u u 2.11 1.11 
v v I .II u v 1.0 1.0 
E J • 125.000 E . I 76 125JIOO 
u u 2.0 u u lJI l.O 
I 1.0 ).4 I 1.0 H 
I u 15 u 11 21 
I u n 1'17 J NA 1117 
u u 2.0 u 1.0 2.11 
I 2.11 15 NA " IB J 1.0 21l NA 21111 
u u 1.0 u 1.0 1.11 
u u IJI u 1.0 1.11 
e J 7.0 ll2.100 ' NA IJ:!,~·· 
I u u 11.7 NA 1.7 

• 1.11 1.1 NA l,'ICKI 
I u u u 4.5 1.!1111 
u u 10 u 10 Ul 
E ' 1.0 4.475 NA 4.~75 

a u J.IJ 1.4 NA l.O 
E J J.IJ JUSO I NA 47,111111 
E J 1.8 ...., NA 1.1411 
v u 0.20 u 0.:!0 ll.lO 
I u u Ill NA 11 
E I II llAOCI J NA 21.:11111 
u u 2.0 u 2.0 2.11 
u u ... u 1.0 1.0 
E J • 42.300 J NA 42,5CNI 
u u 2.11 u 2.11 l.O 
I ... ).I NA l.l 
I ·U 17 u 17 17 
u u 17 1,1411 H I Ill 1,1411 
u u 2.0 u u 1.0 2.0 
u u 1.1/ IJ u l.ll B 
8 1.11 111 8 1.11 2t14 



w~n Aniiil)lC II nils II null 

M-Ill ikrylhum •til. NA 

M-Ill C.uJuuum uwt. NA 

M-ID Co~lt:IUnl up/1. NA 

M-Ill ChiiiiUIUilllh.t.-h u •11. NA 

M-Ill Cuft.1ll •til. NA 

Mm '"~ ••ll NA 

M-11> ('y;onl\1.: 11•••11 UJ/l NA 

M-Ill I run •Ill NA 

M -111 ...., ... •Ill NA 

M--Ill tdilo~I'A!MUI\\ u,JL NA 

M 41> M;lllF•Ik'"' upll Nil 

M--11> ""'"~ ••ll NA 
M--Ill NK:kl u<JI. NA 
M-Il> Pt~<i!IIMURI urll NA 
Mm ~·l.:n1UR1 ••ll Nil 

M·-111 Slho·\."f u,JL NA 
M-Ill Su,hum •rll NA 

M-Ill Tlwlhum ug/1. NA 

M-Ill Yilr~hum •!Ill Nil 

M 411 Zw uJ!Il NA 

~HS Alum1nuna •Ill NA 
M 4\ AniiRit'")' up/L N,._ 

M-IS At~c-ne~: u•/1. NA 
M.l..., Bo~HUIH up/1. NA 
M-IS lt"•r lhum ••JL NA 
M-IS C..Jnuum ur/1. NA 
M-IS (\ak:l\am •rll. NA 
M-IS Chrunnum c hll.al t Ulll. NA 
M-IS (',.,_.h •rll. NA 
M-IS (\'f'l~' ••ll NA 
M-IS Cy;~md,•ft,,..tll ·~ll N,\ 

M ~s Jrun ••ll NA 
M ~~ ...., ... ogll. NA 
M-IS t.!_oi£"'"MUnl u~/1. NA 
M ~s ~bn~.tl"='\4.' ullll. NA 
M-IS Mo:r<ury •rll. N,\ 

M-IS No.I.: I Utt/1. NA 
M ~s P-•a~,.IUI11 UJ/1. NA 
M-IS Sc.:k:ntu.m ug/L NA 
M-IS Sehr .. ·r ·-11. NA 
M--IS S.•.hum ugll. NA 
M-IS Tlwlloum uri\. NA 
M-IS Van..d•um ·~ll NA 
M-IS l.·~· upil NA 

MW·IIh Alununum UJ/l I :Ill 
MWik• Antlm .. ny u!ll 
MW Uh Ar~n•.: UJ/1. 12 
MW·Uh Bauum ug/L 2HI 
MW·Ik• lkr)'lhum ·~ll 
MW·CW• fadmiun1 UJ/1. 
MW·Uh C01h:IUR1 "'IL 21h,INIU 

MW llh (1uunuumllulo~O "'"· l~ 

AIIS\AI'E 

J 112~2111-l21Sc~• ''7 S:unphn~ Rpc\lli~hlkcc<l> '""'""~ 
12~.:!0-L? ::!.'' 

t:uDII 

l.Q IIQ 

B 
6 u 

1J u 
u u 

Dot«l Llnoll 

NA 
2.1 

NA 

NA 

Ill 

1.11 

NA 

NA 

Appendix C 
Maximum Conrentradons or lnorpnlcs 

Baseline Groundwatrr Monltorln& 
American Cbemlcal Services NPL Site 

Grlftlth,lndian8 

£-1 
Reoull LQ DQ Dole<l u.ll Raull 

u u 1.0 

u u 1.0 

1111,100 7.0 114.1011 

1.3 8 1.0 

u u Ill 

u u I.Cl 

u u Ill 

1,1100 N I 4.0 1,700 

u u 1.0 

45,1\110 5.0 39,11Jl0 

~7 1.11 l4 
u u 0.211 

).) 8 1.0 
4,41111 B 27 

u u 2.0 

u u 1.11 

7NJ00 E I 20 71,'JOO 
u u 3.0 

u u 1.0 

B u Ill 

54K II C\53 
1J 1.11 

4.0 8 2.11 5.5 
5H 1.11 737 

u u 1.11 1.2 
1.11 8 1.0 
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foil 1.0 

R.2 8 1.0 fl.) 

B u 11.11 

u u IU 

211.)00 14 39,500 

6.1 1.0 

51JOO s.u 49,5410 

5M2 I .II )5) 

u u 0.211 
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20JIII E I 21 

u u 2.11 
u u I .II 

911,111111 IIIII llllJIII 
u u 3.11 

3.5 8 1.0 u 
u 2.1 
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u u l.ll 

II 2.11 17 
IK2 a 1.11 1M 

u u 1.11 

u u 1.1l 
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u u 1.0 u u 1.0 1.0 

u u 1.0 u u 1.11 1.11 
7.0 KK.OIKI I Mil \I\I,ICNI 

8 u 2.7 14 10 14 

u u l.U l.l 8 1.0 1.2 
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B u 2.1 3.1 1.11 3.1 
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u u 0.20 u u 0.211 11.111 

B u u 12 B 1.0 12 
BE Ul 4,1110 4/>lll BE I lfl 4,NKII 

u u 2.0 u u 2.11 2.11 
u u 1.0 u u 1.11 1.0 

119 711,1\01) E I 711 71,.l011 
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B :1.0 fl.K 8 211 flK 
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8 17 IIIII BN I Ill IIIII 

u u 1.11 u u 1.11 2.1 
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LQ DO DoiKI ...... 
I NA 
I NA 
u u 10 

NA 
NA 
NA 
HA 

u u ll.l8 
I NA 
E J NA 
u u 1.0 
u u 1.0 

NA 
I u ).6 
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AppmdlxC 
MIXUnUM C-al'llllonl flllnorpnla 

BMellne GI'IMIIIdwMer Mealtorfna 
A-nne a..lnl Senkes NPL Site 

Grtllltll,...._ 

·-· .... LQ DO ......... .... 
).6 I 1.0 l.l 
S2 1.0 ., 
17 1.0 15 

I.J!IO 14 l.lJD 
u I 1.0 9.6 

ll,lUO JJI J4AO ... I .AI I .Jill 
u u 11.211 

ll I I 1.0 11 
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AppendlxC 
Mulmum Concentrations or lnorpnla 

B~~~ellne Groundwater Monltonna 
Amrrlc:an Cb&!mlc:al Services NPL Sit&! 

Grllllth, lncll-
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l4,71KI 5.0 17,100 
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l,lNI BE J 27 IJHI 
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UN R 1.0 
10,2011 IIIII 12.1100 
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u 25 
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lOt 1.0 331 
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11.3 a 1.11 5.4 

24 a 1.0 

u u 10 

20,71XI 4.0 15,6511 

11.7 1.0 
2K.OOU s.o 25,750 

2411 1.0 114 
ll.lt7 NO J 0.20 

JK I 1.0 
'J,I4U E J 27 

~ u 2.0 
u UJ 1.0 

K2,(1(MI IIIII 111,750 
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u 41 
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e ... ,l l::n .. 4 llll:hnl 
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I u 2.7 l.l 1.11 ].4 

J.U 17.7110 J .1.11 lM,(IIMI 
1.0 1.\4 Ill l7l 

u u 0.211 u u 11.211 0.211 
8 1.0 23 8 I.CI 2.1 
8 II 1,410 BE J Ill 

·~· u u 1.11 u u 2.11 l.ll 
u u Ul u u 1.11 1.11 

"" IJ.100 E J 711 1),51MI 
u u 2.11 u u 2.11 l.ll 
u u 1.0 2.11 8 1.11 2.11 
I u 1.0 u 34 34 

u Sl 111\J Ill 2,51111 
u 1.11 u u l.fl 2.0 

NA 3.4 I 2.11 u 
NA 34¥ 1.11 349 

u Ul u u 1.0 l.U 
u 1.0 u u 1.0 1.4 

NA 155.000 1.0 15'1,11110 
u 2.2 12 1.11 45 

NA 11.0 a 1.11 Y.J 
u 1.2 a u 11.11 24 
u 10 u u Ill to 
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u 1.0 2.11 8 1.11 1>.7 
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NA 2111 1.1) 24'J 
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u 4.0 u 8 1.11 lK 
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u 2.0 u u 1.11 2.0 
u 1.0 u u 1.11 1.11 
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u 1.11 I u 2.1 ).II 

NA H 8 JjJ 10 
u 1.0 u 23 41 

NA 11,11\10 N ' Ill 11,11!111 
NA u u 1.0 2.1 
NA 10 1.11 10 
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NA u u I.U 1.) 

u 1.0 u u 1.0 1.0 
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NA 14 8 Ill 14 
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u 10 u u Ill 10 
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NA Ill 1.0 1'J 
NA 115,1100 J ].II 65,11110 
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u 11.211 u u 0.211 11.211 

(_ 
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u u 
u u 
I 
u u 
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I 
I 
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UJ 

u u 
I 
I 
u u 
u u 
B 
u u 
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u 

u 
u 

u 
u 
UJ 
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J 

u 
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Doloocl 1.111111 
NA 
NA 

2.0 
1.0 
NA 

z.o 
NA 

21 
NA 
1.0 
z.o 
NA 
1.0 
1.0 
NA 
4.1 
NA 
NA 
10 

NA 
7.9 
NA 
NA 

0.211 
NA 
NA 

2.0 
1.0 

NA 
z.o 
NA 
NA 
NA 
1.0 
NA 
HA 
1.0 
1.0 
NA 
5.1 
1.0 
fi.J 
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H ,., 

"'" HA 
11.211 
NA 
NA 
2.1 
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AppendixC 

Mllu-• c__.~ .,.__.... 
BMeiiMGI'Mftllwllter Nllallerla& 

A-rba a.e.lal Senlas NPL Site 
Grllltll.l..._ 

&-a .... LQ DQ .._. ...... .... ,_, I 1.0 
4.'IUII I 21 

u u 2.0 
u u 1.0 

11.\11110 E. J 211 IIIZJIIQ 

u u l.O 
u u 1.8 ... 
I .u ll a 

1.4'10 EN J II 6JJ 
u u 1.0 
u u z.o 

21 II 1.0 17 
u u 1.0 
u u 1.0 

311,)111 7.0 ll.-
2.'1 I 1.0 s.o 
2.2 I 1.0 :u 

8 u 10 7.9 
u u 10 

Z.OIII .... 2.ll8 
S.J 1.0 

lfi,)Oil s.o IJAIIO 
139 1.0 121 

u u 0.211 
7.4 8 1.0 7.S 

I ,IIIII 18 J 27 IJ'IO 
u u 2.0 
u UJ 1.0 
I u ).)10 4,410 
u u J.O 

u I 1.0 4.0 
I u 40 2l 

2Jilll EN J II 7116 
u u 1.0 

7.11 I 2.0 
Kl I 1.0 41 

u· u 1.0 
I.S I 1.0 

45,1100 7.0 43,1100 
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2.4 II 1.0 1.1 
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u u 10 
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u u 0.20 
u a 1.0 3.5 

2,11HI IE J 27 2.610 
u u 2.11 
u UJ 1.11 

( i 
J 

E-.J E-4 ...... 
LQ DQ .,._~ .... LQ DQ Dolect Lilllll .,........ 

u 21 157 1.0 157 
Ul 6,710 7,4NI II I Ill 7,4NI 

u z.o u u 2.0 2.0 

u 1.0 u u 1.0 1.0 
NA ISI,OOII a J 76 111),111111 

u z.o u u 1.0 l.O 
NA IS I 1.0 IS 
NA 119 J 1.0 1111 
17 421 Ill 1.4111 

u u z.o u u HI l.O 
u u z.o u u 2.11 2.0 
I 1.0 21 I 1.0 21 
u u 1.0 u u 1.0 1.0 <0 
u u 1.0 u u HI 1.0 " 
E J 7.0 )S,11JU 1.11 44.)011 .... 
I 1.0 u I 12 12 
I 1.0 l.l I 1.0 1.2 

• 1.0 8 u }.\1 II 
u u 10 u u 10 10 

1.0 I,IIIJJI 11.0 2.'JIO 
u u u 4.11 1.¥ 

l.O 11.«10 3.0 11,)00 
1.0 su 1.0 51S 

u u o.lll u u 11.20 0.:!11 

• 1.0 u I 1.0 u 

• II 1,1,.. 18 J 16 2,4,.. 
u u z.o u u 2.0 2.0 
u u 1.0 u u 1.0 1.0 

• 19 I u 4,11110 4.11111 
u u z.o u u 2.11 l.O 
I 1.0 1.4 I 1.0 fi.S 

Ul I u 14 Ill 
17 1,11110 Ill 2,0:!11 'll' 

u u z.o I u I.Z 2.11 ~,. 
u u z.o 7.1 I I 2.0 ,_. -..-."" 
I 1.0 7l • 1.0 N) 
u u 1.11 u u 1.0 1.11 
u u 1.0 u u 1.0 1.5 
E J 7.0 47.«10 a.o 5S,ml 

• 1.0 L9 I J 1.0 12 
I 1.0 1.4 I I 1.0 u 
• l.fl 15 I I Ul 17 
u u IL u u 10 10 

1.0 Z4di!O 6JI .JD,IIIO 
u 4.1 12 1.0 12 

).0 17.JIIO 3.11 II.IISO 
1.0 I.ZIO 1.0 1.340 

u u o.lll u u 0.20 0.211 

• 1.0 7.4 I 1.0 ll 
I II :Z,II.lO IE J Ill 4.71111 
u u l.ll u u 2.11 2.1 
u u 1.11 u u 1.11 1.11 



\\'t'll Aual)le llnlls let' !lull 

t.IW 11 Su,hum .,JL 211,1KKI 

MW l! ·rh,.thum UJ/l 

MY. I! V.an .... hum ·~JL I~ 

MW·I! Zm~ upll 

MW-11 Alununun• ·~ ~1! 

MW II A.numuny ••ll 
MW.\1 Ar~·na: .,ll 

MW II l;~num ·-JL h1 

MW D lk_'I!Iouno •IlL 
MW-11 C"adnuurn ••ll 
MW-1.1 Cak1um •IlL IIX,IMMI 

MW-11 Ownuumlh"oaH •fll 
MWI.l ~'•""''' uti!. .. ~ 
MW-1.1 Cui'J"I ·-ll 
MW-11 C"y~UI~Uulo~ll utt/L 
MW-11 lmn """· ~.~.UJ 

MW-11 lA•~ ·~JL 
MYi- II M.el!•~~•um uo!il. \2.tKkt 

MW II M.an~.ark.·~ •ttll hN 

MW-11 M,·n.:ury ••ll 
MW II Nu;l.d ·~ll .II 
MW II .. , .... .,"UIII u•ll l'f"'U 

MW II S..•kn1un1 .,ll 
MW II Srh~·r "•ll 
~IW II Sud nun •til !7.~un 

MW II Th.alhuru u~ll. 

MW II v .... .~~.hum ••ll I 7 

MW II Zen,· •!Ill-
MW- I~ A.lunmrun, utll. 7XU 

MW 14 Anumuu~ u •11. 
Mil' 14 r\1'•'111\ u •/1. 

MW 14 Hoanum u•IL I~.! 

MW I~ lk•r\'lhu111 ·~ll 
MIV I~ C;aJ.Jnuurn • •ll 
MW-1~ Co~k·aum ·~JL 14!,UUU 

MW-1~ fluunuum U••l,lll ••II. 
MW-U C"ulwh Ufll. 'II 
MW-14 c • ....,.., ••II. II 
MW-14 C)•nhJL• Uol.1ll •fll 
MW-14 ..... ••ll l,h'\11 

MW-U ..... ;ad Ufll. ') K 

MW 14 Moi~lt~:Murn Ufll. .!h.10U 

MW I~ t.t ... ~Oin..'"-.' ·~II. XII 
MW-14 M<·r<u!'j u•ll. 
MW-14 Nk.kd •IlL 17 
MW I~ flt.'llot~!IIIUfll u~ll. 1~51Ml 

MW-1~ S!o!knrum Ul'_/l 

MWI~ Sih~o.·r ••11-
MW ll S.,hum ""'1. 17.'KMI 
MW-14 Th.&lhum u~ll. 

MW 14 Vauok.l1u111 u~ll. I h 

MW I~ 7u--.: u •/\. 

AIISIAI'I· 

J \12:'i.:!\U..J:!\Se,, 97 Souuplm!! Rpl\lli~hf)-:ret.'h 1.1-i\lrH•r~ 
I:!~:!U~~ :!:! 

t: ...... , 
LQ PQ 

u 
I 
u 

u u 
u u 
8 
u u 
u u 

B u 
8 
8 u 
u u 

R u 

u u 
B 

81; I 
u u 
u u 

8 u 
8 
B u 

u ll 
u u 
B 
u u 
u lJ 

B u 
R 

B 

u u 

I 

u u 
B 

u u 
u u 

u u 
8 

ll 

Dd•<l Llmll 

NA 
2.11 

NA 
10 

NA 
IJI 

1.11 

NA 
I.U 
1.11 

f 

NA 
$.'1 

Ill 
NA 
211 
NA 
NA 

11211 

NA 
NA 
211 
1.11 

NA 
2.0 

NA 
12 

NA 
1.11 

.Ht 

NA 
1.11 
I.U 
NA 
H.ll 

NA 
NA 
10 

NA 
...... 

NA 
NA 

11.20 

NA 
NA 
211 
Ill 

NA 
2.0 

NA 
21 

( 

AppendlllC 
Maximum Coneenlrallons or lnorpnlcs 

BaRiine Groundwater Monitoring 
American Chemical Services NPL Site 

Grimth,lndiana 

E•••U ....... LQ PQ ~IUDIII -u 7,.WI M,lt'IO 

u u J.ll 

24 8 1.11 7., 

u .lY 

116 B II ~27 

u u 1.11 

u u 2.11 

ss 8 1.0 fill 
u u I.Cl 

u u 1.11 

llll.«llKI 7.0 107,11110 

u u 4.0 

u u 1.0 1.7 

8 u 2.5 

u u 10 
11,11110 4.0 5.7111 

u u 1.11 

27.111111 S.O lO,IIOIJ 

1'>57 1.11 fl56 
u u 11.20 

B u 2.4 
1,\ICKI BE I 27 

u u 20 
UN R Ill 

)0,7CMI IHO lS,71MI 

u u :1.11 

u u 1.11 u 
B u 12 

2,SSO II I).IIIJI 

u u 1.0 2.1 

u u HI II 
JJ 8 1.0 112 

u u Ill 
u u 1.11 

26.1011 7.0 lli-IAMIO 
12 Ill lll 
2.3 B 1.0 12 

B u ¥.0 :zt, 

u u 10 
5,(1111 14 3),()110 

17 1.0 Ill 
I'I,KlO S.O l,\,ffill 

Nl 1.0 :151 

u u 0.:!11 
¥.3 8 1.0 

2,7111 BE I 27 
u u 20 2.3 
u u Ill 

l,l'llll 8 IIIII 9,41'>0 

u u lu 

6.4 B 1.11 :1-1 
u 27 1'>.\ 

E• ... l .: ..... .. ....... 
LQ PQ '-!Limll lteoull I.Q hQ lloiKIJ.imll Dd«llon 

119 E Ul III,HMI Z!I.CMMI 

u u 2.11 8 u 2J )II 

B 1.0 Z&l 8 1.11 H 
B u 12 u 27 .IY 

11 8 u 172 427 

u u z.u u u I.Cl 2.11 

u u 2.0 u u 2.0 211 
8 1.0 fN 8 1.0 fN 

u u 1.0 u u 1.0 1.11 

u u o.O u u 1.0 1.0 

7.0 1111,1101J H.U IJIU •• I 

8 u 4.2 u u 1.11 ~-2 

8 1.0 u u 1.11 1.'1 
8 u 4.3 8 u B ~.¥ 

u u Ill u u Ill 10 

1.0 4,4:!11 I'>. II 1'>,11'10 

B u 2.3 u u 1.11 2.J 
3.0 )7,1110 l.O l1,CMMI 
1.0 1'>114 1.11 1'>74 

u u 11.211 u u 0.211 II :!II 
8 u 4.3 8 u 1.~ 4 . .1 

BE UJ 2,K2U 2.11211 liE J If> 2.~4(1 

u u 2.11 u u 2.11 211 
u u 1.11 u u 1.11 l.U 

119 24.1'tCMI E I 71> lS,71Nl 

u u 2.0 u u 2.11 .Ill 

8 1.11 u u Ill I K 
B u 17 B u 12 17 

17 7,11111 Ill l.I,!UMI 
R 2.11 II u IJ n 

2.11 ~-2 II .20 II 
8 1.0 KK 8 1.11 1!.2 
u u 1.0 u u 1.11 1.11 
u u 1.0 u u I.Cl Ill 

7.0 116,4110 K.O 142.fMII 
Ul :zt, 1.11 lll 

B I.U K.J 8 1.11 ll 
Ul .u 1.0 32 

u u 10 u u Ill Ill 
11.0 lS!oiiMI 6.11 JJ.CMXl 
1.0 :!0 Ul 211 

I J.O 2l,IXMl lO 21'>.2Clll 
1.0 2¥0 1.11 H.ll 

u u 11.20 u u CUll 1120 
B u 2'1 22 B 1.11 2'1 
E UJ 9,111Cl M-Ill E J If> 12.~CNI 

8 1.0 u u 2.11 2.3 
u u 1.11 u u HI 1.11 

119 ll UJ II,NKl 37.\ICMI 
u u 2.11 u u 2.11 )II 

B 1.11 21 8 Ill .\.1 

I.CI ~,, Ill M 

( 
i 



w .. """"k lhlllt -M'lli·l, AlMntltNnl ""'" MW·I, """""""' ~ ,.,.,., ,, 
"""''"" tttll SOl 

M\\'·15 1 ........ qll. 1,4711 
MW·I, krylltom ~ 
~•w ,, (' ......... lilA. 
MW-1, ('ak:~t~n• ~ 'U,IUO .. .,. .... ("hr,lftuum (h .... l • ..... 
MW·I, ('•""'k .... .'il 

MW·I, , ........ ., ~ 
MW-I'i ('y......., 11•••11 ..... 
MW-I'i ...... ..... 7.·~·1 

~·W-1, 1 ...... ... 
~·W·I'i Mo, •• , ..... .. \1.1,1110 

MW·I'i ...... , ..... ..., _1111 HI 

MW·I'i ......... 1)' .. 
MW·I'i Jllldol ltli l.\ 

MW·I'i P.ltii.\!'IIIUm 
, 122,1lll 

MW·I'i S.:J.:ANRI ~ 
MW·U S.l>o•r IIIII 
MW l'i S.lll- qJ, ~W.Illll 

MW-I'i Th.aiHum .. 
MW·I'i V......Soum ., I 'i 
~IW-I'i lin< .., 
MW·IM AIMmitMinl lfll 
MW·IM Alttitn.Mty .. 
MW·I• Ab.."llh: .,. 
MW·IK ......... ... ·'' MW IK lo'J)Ihun• _Ill 

MW·IM c ........... ... 
MW·IK Cal< tom .. Kl,llllll 

MW·IK ClwunNum tk-..11 .. 17 

M'I\'·IK , ........ .. 1.1 
MW·IK '"~""'' 1/111 
MW·IK Cr""""'n•••ll .,... 
MW·IM ..... IIIli! :u 
MW·IM ........ IIIII I.Ct 

MW IM 'Mtw""~"'n• .. :a.'illll 

•tW·IK ,....,...,.., .~ "'"" 
MW·IK ...... Ill)' ... 
MW·IK Nlo:"-:1 .. 
MW-IK "til""""' qrt. . I,UCI 

MW·IK Sdt:- ..... JO 
~IW-Ja Solo.. .. ..... 
MW-11 .. .,_ ..,._ .\.1.-
MW-IK ~ IIIIL 
r.IW-111 v ........ ..... 1.1 

MW·IK z.... •Lil 
I\IW-1'1 ........,_ .."ftL_ 211 

MW-I•J Anli.,.uty UJIL 
MW-I'J Ar!lt-n...: •rll 27 

MW-t•J 8oaUUR1 Uf/l 1•7.1 

AIISV\1'1-. 
I \12~:!\11-l.!\S..pt 117 S•tn•l•lin~ Klll\lhghiJ,k~IS xh\htulf 

I ~~~U-12 ~ W.OI 

~-· LO IIQ 
I u 
u u 

u u 
u u 

I u 
I 
I u 
u u 

8 u 

u u 
I 
E I 
u u 
u u 

I u 
I 
I u 
u u 
u u 
u u 
I 
u u 
u u 

I 

• u 
u u 

I ' 
u u 

• u 
I 

• u u 

u u 

• 
I u 

u u 

( 

n.t.dl.illlll 

us 
Ul 
NA 

"'" 1.0 
1.0 
NA 
2.D 

"'" Ut 

10 
NA 
1A 
NA 
Nit 
lUll 

"'" NA 
2.11 
1.11 
NA 
u 
NA 
I) 

16 
Ul 
2.D 

"'" 1.0 
1.0 
NA 
NA 
NA 
u 
II 
NA 
NA 
NA 
Nit 
uo 
J.ll 
NA 
NA 
1.0 

"'" 2.D 
NA 
7.0 
NA 
1.0 
NA 
NA 

. 
} AppenauC 

MaldaiU•C~otl ......... 
a-tine GI'Mndwaler Mtlllilcwtna 

A•rtc. a..lcal Senkw NPL Site 
Grlllltll,l...._ 

£-a ..... LO PQ Dllld 1.111111 .... 
472 II lUI 
l.l I 1.0 
37 10 41 

l,l40 1.0 1.0'10 
u u 1.0 
u u 1.0 .,.,.., 7.0 Ct7,tu0 

4.9 I 1.0 
4.1 I 1.0 11 
:116 1.0 

u u 10 ,,,., 14 SJHI 
u u 1.0 

7)Jrllll s.o ,...., 
Z76 1.0 .. ., 

u u O.lO 
19 I 1.0 19 

IU:IJIUII & ' 27 ...... 
u u 2.0 
u u 1.0 

)II ,PliO E ' IIIII )47,11110 • 

u u ).0 

u u 1.0 
I u OJ. I 

• u 5Ct 
u u 1.0 
I u 2.4 

)4 I 1.0 25 
u u 1.0 
u u 1.0 

•JOO 7.0 (1),'1111 

lO . 1.0 
u u I.U 

2.1 a I.U 
u u IU 

165 N J 4.0 
I.S I 1.0 .., 

27JDI 5.0 I'J_MI 
IJ Ul ,. 

u u 11.211 
u I 1.0 

2.4211 I 27 U21 
u u J.D u 
u u I.D ....... & I 211 117,'711 
u u 3.8 

.u u 1.0 

• u u 
w II 421 

u u 1.0 
u 2~ 21 - Ill ,., 

P•ge7 

( 

~3 

~-· ......... 
LO DO IWice Llolll& ...... LQ DO .-.aLiolll& lloUctiM 

11 411'7 N J 10 ,1117 
u u a.o u u 1.0 2.11 

a.o ,. 2.0 SOl 
& J 1.0 I )fA! 1.0 1.4'1U 
u u 1.0 u u 1.0 IJI 
u u 1.0 u u 1.0 1.0 
E ' 

,. 7],111111 J a.o 94,100 
I u 6.1 I) 1.0 IJ 
I 1.0 4.6 I I.D 5.1 
I u 12 IJ I I 1.0 :116 
tJ u 10 u u 10 10 
E ' 1.0 7.010 11.0 7,IJUO 
u u 1.0 l.l I 1.0 14 ~ 
& ' l.o 74,lllll I l.O 9),1111'~ 

li J 1.1 141 1.0 534 -~· 
u u ... u u U.llll o.:IO 
I 1.0 24 I 1.0 24 
8 ' •• 111,11110 8 ' I (I 122,0011 
u u 1.0 U· u 10 2.0 
u u to u u 1.11 1.0 
8 J ...., 41S,PIIO & J 7(1 45¥,11111 
u u a.e I u u 3.1 
u u 1.11 1.1 • 1.11 1.5 
u u .. • u •• 44 

• u S6 I u !to !Ill 
u u 1.0 u u 1.0 2.0 
u u u u u 2.0 2.4 
Ill J 1.0 l% • 1.0 JS 
u u I.D u u 10 1.0 
u u I.D u u 1.0 1.0 

• J 7.0 M,:IIIO M.O MMJUO 

• u S.l 71 1.0 71 
u u 1.0 u u I.U 1.1 if';· 
I u 6.7 13 • I.U ll!X-, 
u u 10 II u 10 '" ·~"lt· 
Ill UJ S4 u :IIIII 21111 

1.0 ... 1.0 14 

• J u lll,tiiU ],0 2a.sw 
E J •• ., I.U ftU'J 
u u ti.2D u u 0.21 0.10 
I u a.. 1.2 I 1.0 u 
Ill J II 3,2JII .. I 16 U!ll 

• a.o u I 2.0 3.9 
u u 1.0 u u 1.0 1.0 
B ' • 67 51111 • J 7(1 117 'IOU 
u u 1.0 • u 2.11 3.0 
u u . ... u • 1.0 I.S 

u ., u 211 ., 
17 «12 10 421 

u u 2.o u u 1.11 Z.D 
a.o 27 2.11 27 
1.11 MK 1.11 1111 



w.u Anal)tt ""'" ll .... ll 

MW-t•l B.:r)lhum ut_/1.. 

MW·I'J C.M.Jnuum ... n. 
MWI'l c~a...aum •tu'L 7~.-IIMI 

MW-1•1 ChhlllliUUIIh•l•h •lil-
MW 1'1 (\•,.all U'Jl. 14 
MWI•l C'olflll<l •1!11.. 
MW-1~ (y_o~nW.: (lui .aU ur/1. 
MW-1~ lnNI ""'- ~.Hill 

MW·I~ ......... _IlL/I.. 1.5 
MW-1~ Miljl'n.!~IUnl .. ~~.. lt7,71KI 

MW-1'1 """"'"'"'"" •IlL 2NI 
MW-1~ M<I<UI')' •JIL 
MW-1'1 No; I.<: I .,.. IK 
MW-1'1 1\110.'\'lllllnl urJI. III.IMKl 
MW-1•1 S.:k-Rnam ~ 
MW-1•1 s ......... uJ/1. 
MW-1~ S..Joum .. ~~.. 772,1Kll 

AIW-1'1 Th.tU1•m ""'--- H 
AIW-1'1 V.-no.Jaunl Uj/1. 

MW I~ lrn< •rll-
MW-:!! Alununun1 •Ill-
MW-!! Anllmuny • •II.. 
MW·~! "'''""Ilk' u,ll 
MW !~ B.mum U£_11.. 1711 
MW-1~ b~o.'J)Ihuni "•II.. 
M\\'-~.! Ciklnuum uj/1. 

MW-~.! f'01lf..'IUftl uj/1. ~.71Ml 

MW-.!! ('tu~tftiiUQitlllf .. )) uJ/1. 
M\\'-!! (\th.all uj/1.. Ill 
MW-1.! l'·'l'l"'• ul'.!!:__ -"' 
MW ~~ C~.An.J..:\h'l. .. h upiL 

MW .!! lrun •tiL .'.!! 
MW-.?! I ..... •IlL l' 
MW !! M .. •fk!MURI uJII. Jfo.atMI 
MW !! ~bn~r.a• .. ·~· uJ/1.. I~ 

MW-!! M.:ro:ury •I!IL 
MW-!.! N"'l..:f utJ/l "" 
MW-22 PU1il~:lo1Un1 ""'· ~-l.IIKI 

MW-ll ~kn1um ~ 
MW-!2 Silver •IlL 
MW-!2 S.-.bum .,n. WII.IMKI 
MW-.!2 Th.athum Uf_l\. 

MW !! v .• m.ld,um •PL 
MW !! Ztn..: uf/1.. 
MW ~I Alum mum •I'lL ~.120 

MW-~1 AllllftiiNI'j •I'lL 
MW .!\ Au.~.·nK: •I'lL .17 
MW-ll BOlfiUftl ·~II.. 1\H 

MW ll B.:_l}lhum ul'.!!:__ 
MW-.!\ C:M.im1um u•/t 

MWll C;ah,;uml Ul'_/1. 71.11MI 
MW!\ t"hrtlf1UUill 0t"<.IIJ u~/1. ,., 

AIJS\APL 
J \I:!~..!\C).J2\S,•nl 97 S;Utljlllfli-! R.pr\lli~hl)t:lc~:ls ,b\llhlrl!. 

12~1()..1:! 22 

e; ..... 

LQ DQ 
u u 
u u 

B u 
B 
B u 
u u 

8 J 

u u 
B 

u u 
u u 

B 

u u 
B u 
B u 
u u 
u u 
B 
u u 
u l! 

• u 

• 
u u 

B J 

u u 
B 

u u 
u u 

u u 
u u 

u 

u u 
B 
B 
u u 
u u 

o.tm LlJIIil 

1.11 

1.11 

NA 

fi.K 

NA 
s.o 
Ill 

NA 
NA 

NA 
NA 

0.:111 

NA 

NA 

2.11 
1.0· 

NA 
NA 
Ul 

K.t> 
311 
I' 

2" 
NA 
1.11 
1.0 
NA 
5.0 
NA 
NA 

Ill 

NA 
NA 
NA 
NA 

0.211 
NA 
NA 
2.0 

1.0 

NA 
2.11 

1.0 
21 
NA 
1.11 
NA 

NA 
1.0 
1.11 

NA 
NA 

( 

AppendlxC 
Maximum Concentradotls or lnoraanlc:s 

Baseline GnK&ndwater Monltorlnc 
American Chemical Senlc:u NPL Site 

Grilllth, Indiana 

E•diZ ._, LQ DQ lloletl Llaolt ...... 
u u 1.0 

u u 10 

72,'100 7.0 73,400 
5.5 8 1.0 ltl 

1.11 8 Ill 2.l 
4.11 8 1.0 

u u Ill 

""'30 N J 4.0 <f,Jlll 

u u 1.0 3.7 
M,IJOIJ S.ll 56,lUO 

IM 1.0 :au 
u u 11.211 

I !I • 1.0 16 

II4.1XIl 27 llfi,IIIIO 

u u 2.11 
u u 1.11 

!175,000 E J 1110 1\1\l.OOO 
u u 3.0 3.7 

u u 1.0 1.6 

u Ul 

8 u 115 liK 

u u I 0 

8 u 3.3 
Still 1.11 547 

u u 1.11 

u u 1.11 

ZJK,Dlll 1.11 m.oao 
11.7 B 1.11 11 

u u 1.0 1.2 
J.R B 1.0 

u u Ill 
)Mil N J 4.0 746 

5.Z 1.0 4.9 
41,.,UO 5.11 ll,.,UO 

If> 1.11 l!l 
u u CI.%CJ 

II B 1.0 u 
11,MO 21 l2,100 

u u 2.0 

u u 1.11 

Ml.fXIl E J 211 Z57JUI 
u u J.(l 

u u 1.0 

B u 15 
2,4110 II 265 

u u 1.11 

8 u '-l 
140 B 1.11 IlK 

u u Ill 

u u 1.11 

Hll.~ 7.11 72.JSCI 
IY 4.11 '-l 

E-l e: ..... llilhesl 

LQ DQ lloletl Llmll ...... LQ DQ llelecl LUnll o.t .. llo. 

u u 1.11 u u 1.0 Ill 

u u 1.0 u u 1.0 Ill 
7.0 15,)00 Ill KS.JUII 
1.0 K.2 8 Ill Ill 

8 1.0 I.S 8 1.11 2 .. \ 
8 UJ 6.7 1114 1.11 114 
u u 10 u u 10 IO 

IUJ 4./1(111 fi.O 4,1111 
1.0 2.4 8 1.11 3.7 
l.ll 113.1100 3.0 fi1,71KI 
1.11 243 1.0 2NI 

u u 11.211 u u 0.2CI 11.20 
I 1.0 17 • 1.11 Ill 

IM .,.~.._, E J Ill 114.CMII 

u u 2.11 u u 2.0 211 

u u 1.11 u u I.O 1.0 
llO 7111.1111 E J 711 !175.1Kll 

B 1.11 • u 4.7 4.7 

• 1.11 u- u 1.11 l.lt 
B UJ 14 • u Ill Ill 

17 5711 Ill 57~ 

u u 2.0 • u J.K .l.K 

u u 2.11 u u 2.11 3J 
1.11 t.~K Ul h~K 

u u 1.11 u u 1.0 Ill 
u u 1.11 u u 1.0 1.11 

7.0 2S4.CIIMJ K.O 2S4.1MIO 
1.0 20 1.11 :!Cl 

B 1.0 1.3 B Ill I J 
B u II 125 1.0 125 
u u Ill u u tcl 10 

11.0 1,.)40 11.0 l.:t<lel 
1.11 f>.K I.Cl IlK 
].0 lii,IIIU J.ll 41.51-1 
1.11 411 1.0 ~'J 

u u 0.211 u u 11.2CI 11.211 

• 1.11 18 8 1.0 IK 
II 24,1110 E J 1(\ \1),100 

u u 2.0 u u 2.0 2.11 
u u 1.0 u u 1.11 1.11 
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AppcndixC 
Maximum Concentrations oflnorganics 

Blbo:linr Groundwalrr Monitoring 
Amerkan Chemical Services NPL Site 
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)q,IIIIO E I lll 7~.1110 
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B IW 2,'11111 BE J II> J,SIIO 

u u l.O u u 2.11 2.0 
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AppcnaucC 
Ma11lmum C~~~~~:e~~trau- ollnorpnla 

BMellac·Greuadwater Mtlftitorin1 
Amerlnn Chelllkal Senka NPL Site 
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Appendh1 C 
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Appendi11C 
Maximum Contcntrau- ollnoraanks 

Baseline Grvundwater Monltorlna 
American <.."'lcmkal Services NPL Site 
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AppcndbC 
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AppendlxC 
Mnlmum Concentndons of lnorpnla; 

Bucllne Gl"'lttndwatcr Monltorlna 
Amcrkan Cllclnkal Scnka NPL Site 
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1,1711 4.0 "" I) 1.11 7.1 
II,JIMI s.o II,IW 
324 1.11 107 

I u O.lll 
B u 6.ll 

BE Ul M .INti 
u u 2.11 - UN R 1.11 

S,OJSCI IIIII 2.7~5 

u u 3.0 
lU B 1.11 l.l 

u 31 
7~2 II 710 

u u 1.11 

IS 2.0 7.9 
I) • 1.0 71 

u u 1.0 
u u 1.0 

llJ.ow 7.0 105,11011 
4.9 • 1.11 
1.1 • 1.11 1.1 
IOJ B 1.11 

u u 10 
OJ,'Jltl N J 411 h,lt.ICI 

I'•!• ·~ 

( 

Ew ... J t:w ... 4 ......... 
w PO ·-Lioooll ........ I.Q IIIQ ............... ............ 
• 1.0 u NA 10 
B u 1.2 ll NA 1.1 

u u 10 u 10 Ill 

1.0 4,1211 NA 4.1211 

u 4.CI u lt.l> II 
u 7,DJO 12,¥50 NA 11,'1~1 

1.0 .IJICJ NA M52 

u u 0.20 u 0.20 11.20 
B u 7.1 7.5 NA 211 
BE UJ UIJO 1,7111 J NA I.'JIKI 
u u l.O u 2.11 2.11 
u u 1.0 u Ill Ill 
B 11!1 u S.2SS 7.lllo·c;. 

u u 2.0 u 2.11 lOti>.· 
B 1.0 6.7 NA 211'\f 

u lll u 2~ 2t. 
NA 41111 Ill l,(l.j(l 

u z.o u u 1.11 111 
u 2.0 u u 2.11 l.ll ... 
I NA 2M • 1.11 ~I 

u 1.0 u u Ill Ill 
u IJI u u Ill Ill 
J NA ~~.llll Kll SS.liMI 
u 7.1 ln • Ill Ill 

u 1.0 l.l B Ill Ill 
Ul 7.4 12 • 1.11 II> 
u 10 u u Ill 1(1 

J NA lift I n.ll 1,1t711 
I NA ].2 1.11 1.1 
J NA II,~ .Ill IK,~MI 

I NA 2HO Ill 41~ 

u 0.10 u u 11.:!11 11211 
u 6.0 7.M • 1.11 lit";-
J NA ¥M BE J '" w.ltJ• 
u z.o u u 2.0 211-'" 
u 1.0 u u 1.0 Ill 
I NA. E UJ .,_,.. OJ,5HI 
u z.o • u· 2 ... .1.11 

NA 1.3 • 1.0 211 
UJ 21 u 311 J2 

NA 1,111111 Ill 1,1110 
u z.o u u Ul 2.11 

NA IJ 2.11 IS 
J NA ¥7 • 1.11 ¥7 
u 1.0 u u 1.0 1.0 
u 1.0 u u 1.0 1.0 
I NA IIIIJUI K.O IJOJ,IIOII 
u u 15 12 15 

NA 2.5 • 1.11 Ill 
u II 22 8 1.11 22 
u Ill u u Ill Ill 
J NA II,IIKI hll 11,11111 



w.11 An;.~l)l~ II nils Knull 

MW ~~ l..:.kl u~ll. 

MW .a~ M.at!•-.::o.~un• • •ll ~~.l<t~l 

MW ~~ M.m•.an..·~ u •ll Y~M 

MW-.&~ M~h.Uf'; ·~ll 
MW-11 Nu.Ld u •ll 

MW·~.! p,llol.\\IUIU ·~ 1.71ll 

MW ~2 Sdc"uam "l_!l 

MW-42 S•h~r UJIL 

MW~2 S.lllount Utll 12,7tll 

MW-~2 Th.tlhuno .... ll 
MW-~2 VanOMhum uJI/1. 
MW-12 lin.: upll 
MW~I Alun•inum u •ll 2.~.!11 

MW-~1 Anllnktny ·~ 
MW-~1 A.h~o."Rk" u •ll IN 

MW-~1 Bt~uum ••ll M 

MW~I lkrylhum utll 
MW~I Cill.lmua"' •JilL 
MW~I Coal..: tum uj!ll._ IIS.IMKI 

MW-~1 C'hrunuum lhll.al) uJI/1. -'" 
MWH C..t>.ll •Jil 
MW~I Curll'-·r u!l!l,_ 
MW-H f')'otnttl.' Uttl.all u •II. NA 
MWH (run ·~ll I I,'JIMI 

MW~I L.:•J u •ll 
MW-~l M .. ,.~!IIIUnl u~ll ~K,ItNI 

MW~I M•tn'.alll:!roC ·~ll )74 

MW-11 ,...,, ... -'>' uii/L 
MW ~I Ntd,,,-) urll 
MW-~1 ''"~~.'ltunt •til I,Kill 
MW~I Sd~.·ruum u •ll 
MW-Jl Sll"'-"' ••ll 
MW~I S.-tll.lfll ·~11- III.IINI 
MW"~I fh.llltunt ·~ll 
MW~l 'Viln;,&JIIUIU u,ll. 
MW~I z...., .,II.. 
MW~ Alunuuurn u•/1. 

MW~ Anltft"tn) ·~II. 
MW~ Ar.M:ntl.' u~/1. "" MW~ BilfiUIR u•ll ltlt> 

MW~ lkl)lhull\ ·~II.. 
MW-4~ C..Jnt~un1 urll. 
MW~ rilt..:mnl u•n. YU,:\UU 

MW~ Chwnuunl n''tJ.B ·~ 
MW~ Co.t>.ll ·~ll 
MW-~ ("""''' u~ll 

MW~ Cy;ml\k H'""H u•ll. NA 
MW-4~ lrtn1 u •ll 
MW-~ IAiU.I ·~11-
MW4~ M.a•Jk."MUI11 u•/L n .~nu 
MW-H M;an••lk,.")ot,' u!!fl ,., 
MW-~J M.:r..:ury ·~"· 

AIIS\API: 
J \L~."i!\t}..l2\S~•'' 97 S:uuphn~ Hvt\lh!!hrll!t~~.·ls .1\b\lnor~ 
I :!~~0-'! :!! I 

E•eall 
I.Q IIQ Dele<t Until 

s u n 
I.CKKI 

E' J Ill 

u u n.ln 
u u :!0 
B IIIII 

u u 1.0 

u u 10 

2.0011 

u u I.D 

u u 20 

u u Ill 
~I 

u u 1.11 

s 1.11 

8 Ill 

u u 11.20 

u u 11.20 
I,IMKJ 

ICI 
u u Ill 
u u lY 

. I 20 
s u H 

1.11110 
E• I 10 

u u 11.211 

a• UJ 21 
B IIlii 

us u 2.0 
u u Ill 

~.OIKI 

u u 1.11 
u u ltl 
u u ~ 

8 u 175 

u u 1.0 
BS 1.11 

B 10 

\l u 11.211 

u u 11.20 
I,INMI 

u ll Ill 
u u Ill 

B u It 

. UJ 1.~1111 

u u .. ~ 
I.IMKI 

E• J Ill 

ll u If !U 

AppendlxC 
Maximum Concentrations or lnorcanlcs 

Baseline Groundwater Monltorlna 
American Chemical Senka NPL Site 
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1.0 u u 1.11 1.11 
7.t Kl,liKI K.O \I.IJIIKI 
1.0 B u ~-~~ .11 

1.0 u u 1.11 Ill 
1.0 ].'I 8 1.11 21 
10 u u Ill Ill 

K.O 2,5111 11.11 14.71MI 
1.0 u u 1.11 I.S 
3.0 :14 .. ~111 .111 3K,4~11 

1.11 44 Ill IUK 
11.20 u u tUn n.2n 



w •• An.;d)IC II .... llnuh 

MW--1-1 NkLd u~/1. 

MW-1-1 ....... !ll!lliliPI •fll. '1'10 

MW--1-1 S.:le.:nnm• ·~· MW--&-1 S•h·.:r up!. 
MW-&-1 S.o.louno uf/1. 1~.7CKI 

MW--&-1 Tll;olhum uj!/1. 

MW-1-1 Vimokltum ·~· MW--1-1 Zil-.: 11(_/L 

MW-H AJIUJII®nl 111111. 711> 
MW-1~ AftlollkMIY Uf/L 
MW--1~ Al!w."llt~.: llf_/L 2l 

MW-1\ llanun• .,II. KS 

MW-1\ llo.'f)IIIUAI •Ill 
MW--1~ C.intiunt u.,t. 
MW-1\ f't~kaun• •Jil '17,11KI 

MW -II C"hmmium 1 htto~h u,n. 2'1 

MW-11 (\ ..... 11 •Jill 
MW-H r.oppo:o "ttil 
MW--11 ~y .. nKJt.• U••l"h .,II. NA 

MW-1\ lwn ul,lll. '1,1711 

MW--11 .......... ULII- _I 'I 

MW--1\ w .. , .... ·~•um ·~II. H.~KI 

MW--1\ M01~11e~· .,n. fo-Il 

MW-1\ M:r<ul)' •Ill 
MW--1\ Nid.-1 UJIL 
M\11-1\ P1•oi~~IURI _.,II. .t,llll 

MW-JI ~k,-UIURI .,II. 
MW--1\ Sd<v.:-1 ·~"-
MW-1' s, •. huna •rll 70.•.IIMI 

MW-H Tholl hun. •fll. 
MW--1\ Van.Khun\ .,II. 
M\\'-1\ Zuoo: ••II. 
MW-11> Atwmnum •PI- K.!l 

MW-Ih -'"""""'Y """· MW-11> AniL"n,_; UJ/1. . 17 

MW-11> l;arlun• •fll- 1.\2 

MW-1<• lk:l)'lhuno "IlL 

MW-11> ("_,nuvm ufll. 
MW--11• C"ilktum .. II. I 1\,IMMI 

MW-11> (lw .. au"m th .. •ll uj!/1. 

MW--Ih (' ....... uf/1. 
MW--Ih c • ..,.,.,. """· MW--11> [l.)illlhk ..... 11 •J/L NA 

MW-Ih lnm uj!/1. 21,71MI 

MW-Ih l..<..r uj/L_ 

MW--Ih r.~.,..,,; ... •Jill W,'IIMI 

MW-1~ t.t ... , • ..,,., IIIII. 1,~111 

MW-Io M<I\UI)' .,~~. 

MW--Ih N~<~<l •1111. 
MYl-4f, f',.a.a,!loiUIU •r"- I,HII 

MW~o S..·kn1um "~'"-
Ml'i ~h Sah· .. ·• u~/1. 

AIISIAI'I-. 
J \11~2\0.J~\Sc:pl 1)7 S~uuplm~ ftpl\lh~hl~l\!'~IS ~1,\lnor~ 

I ~~~t)4:! ~~ lt.OI 

E• ... l 
I.Q DQ 

•• Ul 
B 

u u 
u u 

u u 
u u 
u u 

u u 

• u u 
u u 

u u 
B u 

. I 
s 

E• J 
u u 
a• UJ 

u u 
u u 

u u 
u u 
B u 

u u 
B 
II 
u u 
u u 

u u 
u u 
B u 

. I 
s u 

E• I 
u u 
u• Ul 
II 

u u 
u u 

( 

._.,, Ulllll 

2) 

IIIII 
l.O 
10 

l.OUU 
1.0 
:Ill 
10 
50 
2.0 
1.0 
10 

0.:10 
11.:10 
IJKI 

10 
10 
21 

lO 
1.5 

UKKI 
Ill 

11.20 

JS 
roo 
2.0 
Ill 

l,UIII 
1.11 
211 
IS 
50 
20 
1.0 
10 

0.20 
11.20 
1,111111 

10 
ICI 
I) 

20 
5.0 

I.OUU 
10 

0.211 
20 
1111 

:!U 

Ill 

/ 
Appendix C 

Maximum Coneentradons vi lnorpnlca 
885CIIne Groundw•wr Monllorin& 

Amerkm CheMial Services NPL Site 
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u u 1.0 u u Ill Ill 



E"~•t I 
\\rll ''""''''' II nib lh:wll t.v I)(J 

MW-4h Sa .. hum "''ll. ti2,2UU 

MW -'h Th.a.lhunt u •ll. u u 
MW -lh Vout,u.J1urn u~ll. u u 
MW ~t. Zu~ u •II. lJ lJ 

MW ~7 AhtAIIRUIII UJII. ~Ill 

MW-~7 Anumuny "l_ll. lJ 

MW-~7 Af~'lltl: .,II. u 
MW-~7 Bilnunl u~ll. u 
MW,j7 lkrylhuou ·~II. UJ 

MW-~7 c ..... nlunl u~ll. 11211 

MW-~7 ("oaJ-:IUnl urll. M.71U 

MW ~7 Chfunnu111 1 hii .. H •PL u 
MW-~7 C'o""l' ur/1. u 
MW,j7 (',"""', •I'll. u 
MW ~7 ('y;mi~Uul.all "l'_/1. NA 
MW-~7 lhNI • •II. UJ 
MW-~7 Lo:..J u~ll. H 

MW-~7 t..~lllo.''IUQ1 ur/1. 2.Mt\ 

MW·H Mom•o~n..·~ .,II. 17 J 
MW-~7 ~ki<U_I}' .,II. u 
MW~7 N1d"·l •rll. lJ 

MW ~7 Puto6\!'IIUUI •0!11. 1.1.~1 

MW .&7 S\."kn1um u •11. u 
MW-~7 Slht·r •rll. u 
MW ~7 s ••. .lluru "'ll 1,.\1<1 

MW ~1 Th .. lhum u•n. u 
MW ~1 v .. n.u.llum u •II. u 
MWH z ..... "''_I\. u 
MW-~K AI&IIIUIIUIU urll u u 
MW ~K AniiiUtlO)' u~ll. u u 
MW-~K A.rM'n"" • •II. II 

MW ~K Bttuum •0!11. II< I 8 
MW ~M lko)lhuno u•ll. u u 
MW ~K C"iklnuuna u •ll. u u 
MW ~K Citk:rum u•/1. l.&!,tMM, 

MW ~H C1vumu11n II• ,, .. n "l'_/1. u u 
MW-~K l"·""l' • •II. u u 
MW-~K <~r ·~II. 8 u 
MW-~M Cyoma~Uul.AII UJ/1. NA 
MW-~K lhlfl u •II. :III.IUMI . J 
MW-~K lo:.U u,ll. s u 
MW-~h Mol 1 1~MUU1 u •II. ~II.IIMI 

MW ~X Moln~ttr~M' u •/1. """ E• J 
MW-~K ~k«ul)' ·-11. u u 
MW ~K Nr .. Ld u•ll. u• UJ 
MW4K Puttt!I!\IUIII "''_I\. 7.~ ... 8 
MW-~K 5..-k.·nnam u•/1. us u 
MW-~K SIIV\!1 u •II. u u 
MW ~K S••.hum llj!il. !i!.IUU 

MW ~· '''""""" u•ll. II " MW ~x Volrl.kJIUOI u~ll. u u 
MW--'~ /.Uh. u~ll. ll u 

AIIS\AI'E 
J \ 125!\0-' !\S·· . ., S.uur•lrn~ f{pc\1 h~hll.:h.·d:"~ ~1,\ln•·•~ 

l ~'i:!0-12 ~ .1 1 

llotc<l Llnlil 

2.000 

1.11 

211 
Ill 

NA 
2.0 
1.0 

Ill 
11.211 

NA 
NA 
Ill 
ICI 

15 

.11111 

NA 
NA 
NA 

11.211 
20 
NA 
2.11 
In 

NA 
1.0 
211 

Ill 

2!14 
2.0 

1.0 
10 

11.20 
11.211 
I,INMI 

Ill 
Ill 
14 

211 
l4 

I.IMMI 

Ill 
11.211 

211 

IIMl 
2.11 

Ill 
2.1MMI 

Ill 
211 

Ill 

( 

Appendix C 
Maximum Concentrations ollnorganlcs 

Baseline Groundwater Monitoring 
Amerkan Chemlnl Services NPL Site 

Grtmth, Indiana 

£•••11 ...... , LQ DQ DdetiUmil ·-· 74.'1011 IHS SK.HIO 

u u J.ll 

1.~ 8 1.11 2M 

8 u 19 

~JJ II l,ltlO 

u u 1.11 

u u 2.11 

K.2 II 1.11 11 

u u 1.0 

u u 1.0 

7,.\.111 7.11 11,1.111 

2.J B 1.11 

u u 1.0 I.J 

B u lll 

u u 10 

ole IS 14 l,llO 

l.J B 1.11 12 

2,11711 B ~.II 

K.J B 1.11 16 

u u 0.20 

1.3 8 1.11 

S'lll BE J 21 
u u 2.11 

u u 1.n 

2.1211 8 IIIII 1.7110 

u u J.o 

u u 1.11 " 8 u 17 

8 u 46 
IS B Ill 

6.4 8 2.0 ~.4 

lH 8 1.0 125 

u u 1.11 

u u 1.11 
IJJ,INMI 7.11 IIIUMMI 

1.11 8 1.11 

2.6 B 1.11 l-1 
u u 1.11 

u u 10 
24,\MMI 14 2l • .l00 

u u 1.11 
1\l,toiMI 5.11 14..1CIO 
611 1.11 5114 

u u 11.20 
14 8 1.0 

6,111111 E J 27 

u u 2.11 

u u 1.11 

olll,.lCMI IIIII 4),111111 

4.11 8 )U 
2.4 B Ill l.h 

B u h2 

E•cllll Evnt4 lll&hnl 
LQ DQ lldftiUmil ....... I.Q DQ llctccl Llmil Pete< lion 

1111 7U,IMMI 22 H.'IIMI 

u u 2.0 u u 2H Jll 

8 1.11 u u Ill 1.0 

8 u I~ B u 12 19 

17 724 N J NA 1,11:111 

u u 2.11 1.2 8 u NA 2.11 
u u 2.11 u 211 2.11 
8 1.11 IJ B NA 13 

u u 1.11 u 1.11 1.11 

u u 1.0 u 1.11 1.11 
7.11 IJ,,.III NA 1.1,71Mi 

B u 11.11 2.1 B u NA "' B 1.0 1.7 B NA 10 

B u K.ll ltll 8 NA IS 
u u Ill u 10 10 

K.ll Sl\9 NA 1.1.111 
I.Ci K.l NA 2) 

B u '·~"' l.~l B NA J,II'JII 
1.11 17 NA 27 

u u 0.211 u 11.211 11.211 
8 u 4.K 3.4 8 NA 211 

BE UJ 1,11:111 9W BE J NA 1,1.\U 

u u Hi u 2.1» 2n 
u u 1.11 u 1.11 10 
8 1111 ~.7:111 u NA 11,7511 

u u 2.11 4.J R u NA 4.3 
8 IAI 1.9 B NA :!II 

u 42 211 8 u NA 42 
B u 146 .I .lei 10 )JO 

u u 2.0 u u 1.0 2.0 
8 2.0 13 2.11 IJ 
8 1.11 141 B 1.0 IIIII 

u u 1.0 u u 1.11 1.11 
u u 1.0 u u 1.11 1.0 

1.0 1117JMXI K.ll 14l,IUI 
B u 3.11 7.1 8 1.11 Ill 

8 1.0 3.5 B 1.11 Ill 
B u u l.l B 1.11 14 
u u 10 u u 10 10 

K.O l4,51Ki h.ll J(I,KIKI 

B u 2.5 1.1 1.11 1.1 
J.ll U,IIMI .1.11 20,11MI 

1.11 :lllol Ill """ u u 11.211 u u 11.~1 11.211 
B u lh Ill B Ill 211 
E UJ 1,4111 K,l70 E J Ito 1.4711 
u u 2JI u u 2.11 2.11 
u u 1.11 u u 1.11 10 

Ill ~2.71Mi E I 7to S2,11XI 
u II 2.11 u u 2fJ 411 
8 1.11 l.h 8 Ill 211 

u 2h u 5J 5.1 

( 



w.u A•.,l_tll' ,, ..... Hnull 

MW-''' Alununum u~ll. 

MW ~·r Ant.ununy u •II. 

MW-i'l Abt."nh.· u •IL 2~ 

M\\1'-&jl 8;anun1 u~ll. <n( 

MW-&'1 lk"tlhum uell. 

MW·-''' Ci&lmuun u •IL 
MW·-i'l ("tah.·•un• •FII· Ml.ll~fl 

MW-&11 Chr.muulll lh>t.all u~IL 

MW4'1 C"ot..h UJ/1. 
MW-..1'1 <"•'~'!'<• "'"-
MW·-i'l ()aAI\k thll .. h .,~~. NA 
MW-i•l ...... •l'il :!II,IIMI 

MW·-i'l L<...J "'"· MW·-i~ M~""'~IUIU "'"· III,N.MI 

MW-i•l MaAt!'iln&.'M!' UJIL I.Y7~ 

MW-i~ Mo:n:UI) ufll. ,....,.._.,, Nidd •tiL 
MW·-i'l p,'C:l.'I\IUIII ~·II. .1,71MI 

MW·-i'l ~kn••m ufll. 

MW-''' S•h~r "'"· MW-i•r S..Jt.IIUIU uf/1. :!U,•J'\C) 

MW·I'J ftt..lhum •FIL 

MW-i'' V.an.nhtuu "'"· MW-J'' z,, .... ••II· 
MW<or Alunmnuu uJ/L Mil 

MW "' Amull.,n .. · . ., .. 
MW "' "'""lit\' "'"· 27 
MW '41 llo~num ·~"· .? ~" 
MW"r lk'1)"111ul11 u•ll. 

MW "' ('iklttUUIU .,!L 

MW"I C"tth.uan' u~IL l.:!f\.IMMI 

MW ~II C'hrunuumthll.aiJ ·~-
MW '" Colholt "'"· II 

MW·'" (........,, ·~II. 

MW-~11 ("yani.r, 11•••11 "'"· MW·~II lnNt ujlll. l,111U 

MW·"' L<..J ••"· .Ill 

MW '" M~~!uum u,JL 1>2.7111 

MW·"' Ma~...,..., -.JL 77 

MW·"I M<n:ury u~/1. 

MW·"' N...: .. t.•l UI'_/L II 

MW-"1 Pt.lliii,~UIOI uf/1. 17."MI 

MW·"' ki.:RIUOI UJIL 
MW-"1 Sol••" •LIL 
MW·"' 

s. ... _ •tiL .l~.l~lMI 

MW·"' 1'h;dhum .,_IL 1.1 

MW·"I v .. ...a .... n •tiL I~ 

MW·~II Zlr>< up!L 

MW·'I Alununum •FIL MK 
MW <I Anum,tny .,n. 
MW 'I Ar:oo.,·n.._. u •II. .\'1 

MW '' 
H.aiiUOI ·~n. 41! 

AIIS\APE 
I 11~5Nl~~\S<pt '17 S;omplrrr~ Kpt\lh~hll<teciS d,lfno~r~ 

1!5!0-1! 2211101 

E•e .. l 
I.Q 1)(,) 

u 
u 

u 
u 

u 
u 
u 

I 
u 

I 
u 
Ul 

u 
u 

u 
u 
u 

u u 
B 

II u 
II u 

B u 
I 

• u 
u u 

J 

u u 
I 

u u 
u u 

B 

B 

u 

u 

( 

Polcdl.lmll 

llfl 

2.11 
NA 
NA 

11.20 
11.20 
NA 
IU 
10 
12 

NA 
1.5 
NA 
NA 
0.20 

21 
NA 
2.11 
10 

NA 
1.0 
20 
10 

NA 
1.0 
NA 
NA 
1.8 
I.U 
NA 
s.n 
NA 
1.1 
10 

NA 
NA 
NA 
NA 
o.lO 
NA 
NA 
2.0 
1.0 
NA 
NA 
NA 
lU 
NA 
1.0 
NA 
NA 

AppendlxC 
Maximum Concentnllons or lnorpnla 

Baseline Groundwater Monltorina 
A..nc.n a.e.Jnl Services NPL Site 

Grlftlth, I...U.U 

E-2 - I.Q t)(,) hlk<ll.loooll -2SX II 2115 
2.0 B 1.0 

II 2.0 21 
J(l 8 I.U 121 

u u 1.0 
u u 1.0 

~.'IIIII 7.0 94/100 
2.2 8 1.0 
2.~ 8 1.0 2 .• 

8 u 2.11 
u u Ill 

¥,0511 14 27,250 
1.2 B 1.0 4.4 

7,200 5.11 11,100 
RIO 1.0 2.1fl0 

u u 0.20 
').1 B 1.0 14· 

1/100 E I 21 SJilU 
u u zo 
u u 1.0 

ll_'IOII E I IIIII Z'J.MII 
u u l.CI 
u u 10 

u .Ill 
II,) :!II II 2,7MI 

u 1.11 
u 7.7 

.114 1.0 2.\2 
u 1.11 1.1 
u 1.11 

1')1,11011 7.0 1)1.000 
IX 1.0 6.6 

7J 1.0 2.')· 
41 IJI !I. I 

u 10 
14JUO J 4.0 5,4lr0 
u 1.0 

K7.1110 5.0 Ill .lOll 
2110 1.0 111 

u 0.20 
21 1.0 II. I 

21,2011 21 17,11110 
u 2.0 
u 1.0 

.1fiii,OOO I 20 2110,11011 
u ).0 

14 IJI 4.6 
45 4S 

4113 II 3112 
u u Ill 
B u .Ill 

4H 1.11 lltll 

Page 19 

( 

F. .... , t: ...... llipnl 
LQ 1)(,) llolml.loooll - I.Q 1)(,) llcl•-cll.loooll ~--NA 1.11711 I NA 1.11711 

u l.O u HI 2.11 
NA )I NA )I 

J NA I3S NA m 
u 1.0 1.1 NA 1.1 
u 1.0 u HI 1.11 
I NA 12.1011 J NA \I.I,HMI 
u u II NA II 

NA I .II NA Ill 
u 4.11 11.4 I NA 12 
u 10 u Ill Ill 
I NA 21,'11111 NA 2X,71MI 

NA ).X NA -- 4.4 
J NA IO,l40 I NA , II,UI 
I NA 2.)lCI NA .. 2,))CI 
u 0.20 u 11.211 .. 11.20 

NA I) NA 21 
J NA 5,')00 I NA S,'All 
u 1.0 u 2.11 211 
u 1.11 u 1.11 Ill 
I NA ;!CI,'All I NA 2\I,MII ., 
u 2JI u 2.11 .1.11 
u Ul 1.!1 NA 211 
UJ flO u .111 Nl 

17 12,1l1111 N J NA ll.IIMI 
u u 2.0 1.11 N I NA l.U 
u u 2.0 6.1 I NA 7.7 

IJI 21~ NA Jl-i 

• 1.0 u 1.11 I I 
u u 1.0 u 1.11 1.11 
I! J 7.0 IIII,IJIXI NA IIIUX•I 
8 1.0 1311 NA no 
• 1.0 12 8 NA •· ll 
8 1.0 )C\ NA 41 
u u 10 u Ill 10 

IJI ;!0,200 NA 21J.llll 
u 4.3 14 NA 14 

).0 111AOO NA H7,llfl0 

1.0 - NA 41111 
u u 11.20 u 11.20 11.211 
8 Ul IUS NA IllS 

II 2l,llllll I! J NA 21,21XI 
u u 2.0 u 211 2.0 
u u 1.0 u 1.11 1.0 

11911 4XI,OIXI NA 4AI,OIIO 
u u 2.0 2.2 8 u NA l.U 
I 1.0 Ill I NA Ill 
B u 17 57 NA 57 

17 1~1411 N J Ill IJWII 
u u 2.11 u u 1.11 2.11 
u u 2.11 u u 2.11 lll 
F. I 1.11 .1'11 Ill 4~, 



Wrll ,\n;al)tc llnlu K.:~ll 

Milo \I ~~~hum Uj!/l 

MW 'I C..Jnuum u~ll. 

MW ~I C.ah.IUIII u •/1. 147.1Mkl 

MW \1 ("hfunuu11141tllo~IJ u~IL 

MW·\1 (.\lll.lll u •IL I h 

MW·\1 Co'flll<r u~ll. 

MW.\1 ~~mlJ..·Ihtt •• ll Uj!ll. 
MW·\1 lrun UJI\. 1.71\ 
MW \1 1£ ... "(II. .L'\ 

MW·~I M.aarlll."!lolun• u[lll M,IICXI 

MW ~I .... "'"''"""'' _tif_IL lB 
MW·\1 1\.ko<UI} •[Ill 
MW·\1 Nldt.d Ufll. II 
MW \I P•llot~Mum u ·n.~ .&..t•J:\ 

MW \1 !kk'n1um •PL 
MW '' Sdn'J UJII. 
MW \1 S.-'•um UJII. tu.I,\CKI 

MWII l'tulhum uJ.III. 
MW 'I v .. n .... t•una u •II. I X 

MWII Zu11.: •I'lL. 
MW-'\~ Alununurn u •II. .a,l 1)11 

MW '~ Anhnt&tny u •IL nK 
MW 4i~ .. \r<ll.'llll. u~/1. ~II 

M\\' 4i~ H.anum u •IL ~"" 
MW ,. ik1'Yihum ·~"- I 2 
MW-4i! ('...Jnuum u •II. 
MW 4i~ C.a\l.IUnl •FIL II~.···· 

M\\' '\.! (1\f~mnum ,\,~,,,) Uf/1. 114 
MW 4i~ Ct.tl.ill .,II. II 
MW·4i2 c·,~....,, u •II. n7 

MW ': (')•mY,.. \h».,H u~ll. 

MW·\! ltun U£11. II,I~MI 

MW '"~: ........ u •IL II 

MW :\.! M.ar•~~\\lm u•/1. ·N,,OU 

MW '! M.anl!.al'k.'"'-' u •II. n7.1 

M\\'·'2 Ml."lt."UI') •FIL 
MW ~.! Nh.'~d •I'll· .!ill 

MW ~! Putoa\..\IUIJI ·-11. 7,7711 

MW '1 !kknuuu VJ/1. 
MW-'\.! Slln'f llj!ll. 
~1\\' '\! Stll.hunt u~ll. K7,1JOU 

MW 12 rhJihu"' u•/L 4 I 
MW·'\2 V.atl.k.hum ·~11- II 
MW·:\2 ZIIM: uri!. '!II 
MW ~~ Alumtnum •FII- .N,.!IMJ 

M~' 4il Anum~ ttl) u •II. 

MW '' Ar!'l'-'nk: u •IL "' MW·II lbttum UJ/1. '1')7 

MW ~~ lkl)llouno u •II. n2 
MW II CokhHIUill llj!ll. 
MW " (.'.al\.1\lft' u •11. 1hU,IM'l) 

MW II ChrltnHullllh•l,lll •r'L IXlJ 

AIIS\AI'I· 

J \12:'\~\C~!\S,., ... ln S:nnphn~ Rpt\H•!!hlklc:'L:Is xh\l1uH!! 

I ~5~0--1~ 2 ~ 

E••RII 
I.Q DQ 

u 
u 

Ul 

u 
u 

I 

u 

u 
u 

u 
I 

Ul 
N• I 
8 

B 

u u 

8 

u u 

u u 

E I 
u u 
u u 

B 
R 

N• I 
B u 

u II 

Pttc<l l.inol 

1.11 

1.11 

NA 
l.l 

NA 
2.4 

10 
NA 
NA 
NA 
NA 

0.20 

NA 
NA 
2.0 
1.11 

NA 
2.11 

NA 
11 

NA 
NA 
NA 
NA 
NA 
I.Cl 
NA 
NA 
NA 
NA 
10 

NA 
NA 
NA 
NA 

0.211 

NA 
NA 
2.11 
Ill 

NA 
NA 
NA 
NA 
NA 
17 
NA 
NA 
NA 
1.11 
NA 
NA 

( 

Ap~ndlxC 
Maximum Concentrations or Jnorpnlcs 

Baseline Groundwater Monltortna 
Amcrkan Chemical Services NPL Site 

Grlmth, Indiana 

E .. Ril 
llnull LQ DQ llele<t Umit llelult 

u u HI 

u u 1.11 

l~l.(Mll 1.() lll,lllll 

3.7 B 1.11 

1.4 8 1.11 1.2 
4., 8 1.11 

u u 10 

1,4711 N I 4.0 6,SIIO 

l.ft B 1.0 
fi7.(1(Kl S.D 61,JIIIIJ 

IlK 1.0 .., 
u u 0.211 

K.ll 8 1.0 
3,4511 8 21 ),710 

u u 2.11 

u u 1.0 

114.1Kll E I 211 103,01111 

u u 3.0 
u u 1.11 

8 u ·~ 1,1130 II I,JHI 

u u 1.11 

125 211 71 
J(I<J 1.11 JOK 

u u 1.0 
u u 1.11 

1.1\l,IKII 7.0 IIJ,IIUU 
241 4.1l " H.l B 1.11 u 
2l 8 l.ll 

" u Ill 
11,.1211 4.11 1\,klll 

K.'l 1.0 
U,IIIMI 5.0 43,:100 

371 1.0 Ul 
u u 0.20 

124 t.ll 17 
4,1:!11 BE J 21 l,OJ'III 

u u 2.11 

UN R 1.11 

I~Urxl IIIII tll,ll(ll 
u u lll 

l.H 8 1.11 l.<J 

u 2K 
lloS II IS~IIO 

u 12 ll 
u 71l .., 

1,4111 1.11 l.ftlll 
u Ill 1.'1 
u 1.11 

222,Dill 7.11 2~······ 
u ~~~ 102 

Pa 

t:•..a.l t:n.a4 Ill&''"" 
LQ DQ llelediJnlll ...... , LQ DQ llok<ll.lnlit llcl .. llotl 

u u 1.11 u u 1.11 1.11 

u u 1.11 u u Ill HI 

E l 7.11 I.IK,IXIO K.tl I~.I.CXXI 

B u 4.~ '·' 8 IU n 
B 1.11 2.} B 1.11 2 .. 1 
B u 4.4 6.7 B 1.0 6.1 

u u 10 u u Ul 10 

E I 1.0 K,MII fi.O K,Mil 
B u 2.1 u 3.11 J.Y 

E I J.CI fii,I\IMI ).CI 117/I(Kl 

E I 1.0 IlK 1.0 m 
u u 0.20 u u 0.20 0.20 

B u .5.9 " • 1.11 II 
BE I II l,IIICI BE I Ito 4.~\IS 

u u 2.0 u u 2.11 2.0 

u u 1.11 u u 1.11 l.ll 

E I .., IOK,IXll E J 7fl 114,1Kkl 

u u 2.0 u u 2.11 3.11 
u u 1.11 I.K B 1.11 I.K 
B u 12 B u I~ Ill 

17 1~1 10 4,190 

u u 2.0 u u 1.11 "" 2.0 42 :!U 12~ 

£ I 1.0 311 1.11 .V.'J 

u u 1.0 1.1 B Ill I! 
u u 1.0 u u I II 1.0 
£ I 7.0 114,0lll K.ll UII,IMII 

1.11 ¥.) 8 12 24K 
B 1.0 2.1 B l.ll ll 
8 u 7.1> IU 8 1.11 t>1 

u u 10 u u Ill Ill 
E J 1.0 5,)-111 1>.0 11.11111 
u u 1.0 u 4.1 ~· £ I 3.1l 44,1111 .I.Cl S2.111MI 
E I 1.11 207 I.Cl 1>7.1 
u u 11.211 u u 0.20 0.2U 

B Ul 12 8 1.11 201 
BE J II ),lo40 BE I Ito 7,711l 

u u 2JI 2.1 8 2.11 2.1 
u u 1.11 u u 1.11 1.11 
E I II'J 14S,IIII 22 15l,CMII 

u u 2.11 u u 2.0 4.1 
B IJI I.H 8 1.11 II 

u lt u 22 !Ill 
17 7.41111 Ill W.liKl 

8 2.0 1.1> B 1.0 J.J 
B 2.0 Ill 2.11 311 

1.0 1.~211 1.11 I ,IIlli 
8 l.ll ... 8 Ill lt.l 
u u Ill u u 1.11 Ill 
E I 7.0 23U,IMII K.O 2~M.nnu 

Ill '" 1.11 IKV 

( 



\\eli Art.~~l~tif ll-'11 IC.:wh 

MW ~~ (\Jh.all •1111- ~~ 

MW·" ('•lfll'k.'r ·~ ICI7 

MW" Cyamt.k lhtl.all .,n. 
MW ~~ lt.IU •1111- ~K.IIIMI 

MW ll ,.,..., ....... J.IK 

MW" Mil·t~'•um .,~~. 7~ • .11MI 

MW ~~ M.aU'.II~~· .,n. l,t'>IU 

MW·I< M..-h:Uf)' ullil- 1).~, 

MW I< Ntdu . .'l •1111- IW 

MW.\1 Pul.a,Mum •FIL ~~.~··· 
MW I< ~·kntUftl ug/L 

MW \1 Sd\'L'f ur/L 
MW I< S1~IUIU u~/1. ~~2.CU) 
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MW·'' Alunum1m up/1. ~~·""' 
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MW·~' ADio."IIIIO .,n. IJ 
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MW·'~ Beryllium UJ/L n 
MW-\' C•lm•un1 •1111· 
MW·~' C01k1um .,n. 7'1,11Kl 

MW·" ("hrt~liUPI (ht1.11\ .,n. l•s 

MW '' 
( ...... 11 u•/1. II 
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u 
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NA 
NA 
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NA 
NA 
NA 
NA 
NA 
NA 
NA 
H 
1.0 
NA 
NA 
NA 
NA 
NA 
.1.2 
NA 
NA 
1.11 
1.11 

NA 
NA 
NA 
NA 
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NA 
t'>.l 
NA 
NA 
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NA 
NA 
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1.0 

NA 
2.0 
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14 
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NA 
NA 
NA 
1.11 

NA 
NA 
NA 
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NA 
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,? Append•• C 
Maximum ConrentratleM of lnorpnla 

Baseline Groundwater Monltorlna 
Amerkan Chemical ~nka NPL Site 

Grlllllh, Indiana 

E•NIJ ....... LO DQ llolodl.llooM ..... 
5.2 1.0 M.ll 

u l.¥ ~¥ 

u Ill 
ZI..IIMI 4.11 32,1110 

1.1 1.11 24 
IINC,IUI HI 117,11111 

321 1.11 521 
u ll.lll 
u )M !13 

2M,IIINI J 27 )3,2011 

u l:.U 
R 1.11 

~2.1MMI IIIII ~.1100 

u 3.0 

u 1.11 7.R 

u 27 111'1 
1.~ EN I II I,JIC\0 

u u 1.0 

u B 2.0 5.3 
145 a 1.0 14!1 

u u I.U 

u u 1.11 
lll.IUI 711 123,11111 

12 1.0 24 
2.3 B 1.0 I.K 
~I 1.0 42 

u u Ill 
J,2.111 4.11 4.210 
loll 1.11 10 

47,WII 5.11 Sl,\100 
I .Ill 1.0 163 

u u 11.20 
1.1 a 1.0 23 

2.1-111 Bf. J 21 2,11511 
u u 2.0 
u UJ 1.0 

llo,?lll IRS 1¥,.400 
u u J.O 

2.1 a 1.0 J.l 
u 31 12K 

BEN Ul Ill 1,170 
I u 1.11 

l.M I 2.11 2.1 
115 a 1.11 "" u u 1.11 

u u l.ll 
47,tl00 711 110.000 

7.11 B 1.0 17 
1.11 • 1.0 2.~ 

IllS Ill II 
u u Ill 

u ~~· I,SIIIl 
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E• ... l E-~ 111c,_ 
LQ DQ ._Unlil ....... LQ DQ lldKti.INII lldc<llooo 
a 1.11 11.11 B l.ll 2~ 

1.0 411 1.0 1117 

u u Ill u u Ill Ill 

M.O 27,-IIMI Ml 4M,IIIMI 

1.0 17 1.0 BK 

3.0 1112.11111 311 117,1MMI 

1.0 417 Ill 1,1\.lCI 

u u 0.20 u u 11.21l 0.24 
1.0 112 1.11 1.\¥ 

IM 2'1~MIU E I Ill 33.:!lMl 
u u 2.0 u u 2.11 ~.I 

u u 1.0 u u 1.11 1.11 
MW liiii.IXMI 110 41J.I,IMKl 

u u 2.0 u u 211 •. JU 
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u u 2.0 u u IU .ll 
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u u 1.11 u u 1.11 I( I 
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E I 7.0 1211,1UI I KU lll.IMKI 

1.0 411 1.11 N2 
I 1.0 l2 B 1.11 4.11 
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u u 10 u u 10 Ill 
E I K.O S,41111 1>11 S,41111 
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£ I l.O 52,1·-· 1 .lll .'4,JIXI 
E I 1.0 ~ 1.0 2!11> 
u u 0.20 u u 0.20 0.211 
a 1.0 37 8 1.11 .. Ill> 

BE J II 2,7511 BE I llo ·~ •. S-111 
u u 2.0 u u 2.0 .. , 2.7 
u u 1.0 u u J.ll Ill 
E a 119 2K,1flll E I 711 2K,JIKI 
u u 2.0 u u 2.0 3.0 
I 1.0 ).4 8 1.11 ).4 

1.0 u Sol 12M 
17 11,1111 N J Ill IS,,Sil 

u u 2.11 u u 1.0 2.2 
a :1.0 5.11 a 2.11 I) 

a 1.0 21' 1.11 21111 
u u 1.0 1.1 B 1.11 2.7 
u u • .o u u Ul 1.0 
E I 7.0 7H,2011 I X.O 1111,11110 

1.0 61 1.0 1~5 

I 1.0 u D 1.11 II 

• 1.0 Sol J I.U Ill~ 

u u Ill u u Ill Ill 
K.ll S,KSII 1111 17,71KI 
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MW" Lt:.ttl u•/1. 4<> 

MW h M.t'lk."loiUitl u£11. IX.I~II 

MW ~< Moutl!o~O..'"-' u •n. ,t;'l-l 

MW "\'\ ML'f\UJ'\1 u~ll. 

MW ~< N1d.d Ul'_ll. IICI 
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MW ~~ Znll.: u •/1. lljl 
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t:•cRII 
I.Q P(,l llotcrl Undl 
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NA 
NA 

u n 22 
NA 

J NA 
u 4.1 
u 1.11 
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NA 
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Append!. C 
Mulmum Colln!lltrallollll or lnorganlcs 

Baseline Groundwater Monltorina 
American Chemical Services NPI. Site 

Grimth, Indiana 
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Wc:ll Anal,-t~ 11 ..... 

MW •~ 01 •.am~ ( ·.ul••u llul.all u•/1. 

MW .• ~ 1tf'1hu ("'t~" 1h.a1~· u•/1. 

MW•I Sull.ato.· u •/L 

MY. •II AIIUIIIIfU.t u •/1. 

MW·•II fhuii.•Vh.ll(h •o.·nlklllolllll u •II. 
MYt'--&J' Nllrak: ·~"· 
MW·~ N"nt..:/Ndn',: """· MW .• M Nilril.: U(il. 

MW·~ Nu.-,~ .. ·n c kf'!hlo~hl) •I'll 
MW··M Ort;antl' C ~~h •n ( h 111.al 1 ·~· MW·•M 1M'th.1•f\lto~\ho1h: ••IL 
MW··M Sullill .. • ·~· 
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1 \ 11'1i~\I)..I.'\S,·· '''1 S •• rnpl•nJ! Kpt\lh!!hlA'h:~o:l' xJ,\NAS 
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t: ...... 
llH..tl I.Q DQ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

AppcndixC 
Maximum Conccnlrallons of Naluni Attenuation Sludy Analylet 

Baseline Groundwater Monllorin& 
American Chemical Se"ica NPL Sile 

Crimlh, Indiana 

,. .... : 
U.to<tl.ioooit ·- I.Q DQ Doloctl.ioooil - I.Q 

NA 11.1511 
NA u 
NA U211 
NA III~PI 

NA 11.11111 
NA NA 
NA u 
NA NA 
NA IUI50 
NA I (~Jell 

NA u 
NA u 

r. .... J 

PQ 

u 

J 

u 

J 

u 
u 

( p ( 

r. .... 4 .. ...... 
Dda1l.laoil a-ll I.Q PQ lld..-tl.ioail Dda1looe 
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211 u u 211 211 

2,1MXI u u 2,111XI '1,120 

II XI 7,410 100 III,IXXI 
2.101 I Mill 2.11011 16.SIIO 

23 211 23 
20 NA 211 

u u 211 20 
IIMI 7,6211 lOll M.K511 

1,111111 12.1UI 1,11011 IA.:IIII 
20 u u 20 :Ill 

2,1MXI u u l.IPI 2.11XI 


